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Dime Comparisons by Radiotelegraphic Signals. Claude, Ferrié, 
a Driencourt. (Comptes Rendus, 150. pp. 306-809, Feb. '7,.1910.)—Ia 
1904-05 Albrecht showed that it was possible to utilise wireless telegraphy 
for the transmission of time signals in the determination of terrestrial longi- 
tudes. In 1906 E. Guyon found it possible to work between Paris and Brest 
by the method of telephonic coincidences with an accuracy of /0°008 sec. under 
good conditions. With an apparatus installed between the: observatories. of 
Paris and Montsouris, a series of comparisons were made between the results 
given by telephonic and radiotelegraphic transmission, and the probable 
errors show the mean error of a comparison to be about + 00006 sec. A 


sparking apparatus for the wireless signals; 


 @42. Seismic Observations with Liquid Accelerometers. E. Oddone: 
(Accad. Lincei, Atti, 19. pp. 277-288, March 6, 1910.)—The author shows | 
the theory on which Lo Surdo’s apparatus [Abstracts Nos, 229 and 514 (191 
is based, is erroneous, an increase of the ratio of the sections of the tubes no 
reducing the period without diminishing the sensibility. , If the period of. the 
’s motion is less than that of the system, too low results will be obtained, 
and if higher than that of the system the results will be excessive. Examples 
are given of the two cases, the times as 
greet an thay be t fry eit W, H. St 


. 643. Behaviour of Ductile Material under Torsional Strain with, Restobation 
of Elasticity at Low Temperatures, C, E. Larard. (Inst. Civ, Engin., Proc, 
179. pp. 882-845, 1910.)—-Contains a detailed account of experiments on mild 
steel, The test-piece, 295 in, diam,, was secured to dies of testing, machine 
by two keys at each end. Autographic torque-twist. diagrams are shown, 
The material was annealed before test. The, 
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at 59,000 in.-Ibs. torque. Sudden plastic yield occurred at 86,000 in.-Ibs. The 
strain at the latter torque was eight times the total elastic strain recorded up 
to elastic limit. At torque of 120,000 in.-lbs. the total twist was 26°2°. The 
load was then slowly removed, the specimen placed in hot-air bath (temp. 
200° C.) for 2 hours, then taken out and 16 hours’ rest allowed. On reload- 
ing, it was found that the result of heat treatment and rest was to restore 
complete elasticity of material. [This result of heat treatment at low tem- 

for torsion tests confirms experiments by L. P. Parker, Junior Inst. 
Engin., Journ., 1908.} Heat treatment and rest was repeated several times on 


this spe or, es eo working stress can be 
raised Prom th lsc work 
increases about can on the twist when the test is well 
Comparing the work required to produce fracture and the elastic vedios 
up to the primary elastic limit, the ratio of the two quantities is about 1 : 16,400. 
The total work necessary to fracture the specimén subjected to step-by-step 
heat-treatment was 50 per cent. more than that required to fracture specimens 
of satne material tested continuously and fairly quickly. Various interesting 
phenomena, showing local straining, were noticed. Six straight generating 
ware pointed and before the test. Up to a certain 
load the helical lines indicated uniform pitch. As the twist increased, the 
general twist over the whole specimen was arrested and commenced locally 
over about 4 in. from one end, the helical lines in that region closing up 
rapidly as new local twist increased, adjacent,sections seeming literally to 
rotate one over the other at a great rate. Some alteration in the dimensions 
Of the speciimen Was noted. The final elongation was 0°186 in. on a length of 
sid ha 
(Preuss, Wiss: Berlin, Sitz. Ber. 11. pp. 200-220, 1910.)-—The: author 
opens with ‘a general discussion of the manner in which what he terms the 
“¢haracteristics ” of the material (i.¢c., yield-point, max. stress, breaking stress, 
and elongation at fracture denoted respéctively by ,, os, o,'and.E,) are 
affected by various treatments. The case of wrought iron is taken, ahd three 
stress-strain curves are given showing tests on original “bloom,” after further 
puddling and heat treatment, and after cold hammering. With cold-working 
increase, whereas E, decreases, The effect of annealing. after 
‘aia stole is also ‘shown by a characteristic curve. The work’ done to 
at fracture is next considered. The general law connecting the various 
4s’: (work dotié‘on specimen per cm.")/o, E, = const., which he denotes 
by't}° Corisidering the effect of time, the author points out that although 
stress is instantaneous the strain may go o on for months—a property probably 
connected with the internal friction. This property of “afterflow” also affects 
thie stress-strain curves obtained by different tates of loading. Three curves 
are given to illustrate this point, and the author insists on the iniportance: of 
this phenomenon. In some metals the effect is much more marked than in 
others: ‘Thus the breaking stress of zinc can be raised 50 per cent. by rapid 
Soe eees iron can only be affected to the extent of 14 per cent. with diffi- 
Bauschinger has shown that strain will continue for very long peridds, 
the g with increasing load. ‘The yield-point can be 
time, also’ by overstrain and annealing. The aothor points out that until 
time-effect; and indeed all changes of state, 


- 
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so-called “factor of safety”. cannot ;be placed on a:rational basis. ..With: 
regard to repetition of, stresses he briefly mentions the work of Albert, Fair, 
bairn, W6hler, and Avtenheimer, In connection with his.own work on this, 
subject an instructive curve. is given showing the relation .between the 
number of repetitions (beyond elastic limit} and the resulting extension, It is; 
shown that over. 80 per cent. of the, final elongation is. proportional. to: the! 
number of repetitions of stress. Taking the-instructive case of magnesium as 
an example of time-effect three curves are given. by way of illustration. The! 
first is a stress-strain curve in which the load was kept constant for-5, min. at 
each increase of load: it is interesting to note that a slow contraction takes, 
place when the load is reduced. A second curve shows the relation between, 
load and increase of extension for each minute of -time-effect: A third set of 
curves show how the rate of extension with) constant load decreases with 
time. The latter curves are not regular, but a mean curve.approximates to 
an hyperbola. A method is suggested by which the extension with time-effect, 
could be obtained by a kind of kinematographic apparatus—a machine on, 
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“645. Tests on Metals by Study of the Damping of Vibrations, O. Boudouard, 
(Comptes Rendus, 150, pp. 696-698, March 14, 1910.)}—The above method of 
studying the, properties of iron and steel was first suggested. by A, Guillet, 
Laheteact No, 1909 (1909)], and its importance having been insisted upon by. 

. le Chatelier the question has been taken up by the.author. Briefly the 
Bie vice which. is in turn, firmly 
attached to a rigid table. Vibrations of the bar are started and maintained 
by an electromagnetic device working on a slide by which it can be brought 
up close to the bar. The extremity of the. bar carries.a.mirror. by. which 
a photographic record of the vibrations and damping when the current is 
switched off can be obtained. The material used was a good quality com- 
mercial steel containing 0°8 per cent. carbon. The angular vibrations were 
through an angle of about 6° to 7°, representingsa movement at the free end 
of the bar of 8,4,and5cm. The bar was tested in its commercially rolled 
condition, annealed, and tempered. In the first condition the specimen was, 
fractured in 12 hours 80 min., representing about 1,850,000 vibrations. In) 
the second: case it broke in 4 hours 80 min. (about 486,000 vibrations), and 
in the third case after 80 min. (about 54,000 vibrations).’’ An examination of, 
the fracture showed parallel zones with varying size of grain. This is a point 
requiring further inivestigation. The-photographic records do-not appear to! 
have given much information except in the case of the tempered material,) 
where it appears that no important molecular changes take place. before 
rupture. The results appear to have been such ee 


(Roy. Soc., Proc: Ser. A. 88. pp. 866-878; March 2; 1910.)}—Twenty-five pipes: 
were used in these experiments, being all carefully made of wood and finished: 
off with shellac varnish. The chief conclusions drawn may be summarised 
as follows : (1) In a-circular pipe with uniformly diverging boundaries the 
total loss of head attains its minimum value with a value of, the vertiéal) 
angle @ equal to about 6° 80’. As @ is increased the loss of head-expressed: 
as a percentage of —)’/2g increases very rapidly from its minimum valine: 
of about 18°5 per cent. to a maximum of about 12] per cent. when @==68°,. 
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afterwards diminishing to about 102 per cent. as @ increases to 180°. (2) By 
making the pipe trumpet-shaped so as to make dv/dx uniform throughout the 
pipé the loss is in some cases increased, in others diminished. Only one 
such circular pipe was used, and here the loss was 28°5 per cent., as against 
17°8 per cent. in a straight taper pipe of the same length and having @ = 10°. 
In the case of rectangular pipes, however, those having boundaries curved 
so as to make respectively dv/dt = const. and do/dx = const., showed that the 
loss as compared with that in the corresponding straight taper pipe (@ = 20°) 
was reduced respectively by 68 and 12°1 per cent. Further experiments are 
needéd to determine the precise form of curve giving least loss of head in 
each case. (8) The loss of head in a pipe of square section is greater (by at 
least 20 per cent.) than in a circalar diverging pipe of the same length and 
same initial and final areas, while the minimum loss is apparently obtained 
when the angle between opposite faces of the pipe is approximately 4°. (4) A 
change of shape, as opposed to the area, of the cross-section of a pipe leads 
to considerable loss of head. Thus by changing the section of a pipe from 
that of a'square of 2°66 in. side to a rectangle 1°88 x 6°82 in. in a length of 
94 in., a/loss of head equal to 0484 v*/2g was experienced. (5) Where a 
rectangular pipe has one pair of sides parallel and the second pair uniformly 
diverging the loSs of head is much greater than ina circular pipe having the 
same length and the same ‘initial and final areas. The minimum loss was 
obtained with @ = about 11°. (6) The critical velocity of flow in a circular 
pipe with uniformly converging boundaries is much greater than in a parallel 
pipe of the same mean diam. ‘The critical velocity increases rapidly with the 
angle of convergence, its lower value in pipes from 8 in. to 14 in. diam. at 
676° F. and for the parallel pipe being as follows where the diam. is 2} in. :— 


Dy OF 10°. 15° 
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647. Eddy Formation.: G, H. Bryan. (Nature, 82. pp. 408-409, Feb. 38, 
1910.)—A discussion of the formation of eddies in the wake of projecting 
obstacles. Consider a stream bounded by and moving parallel to the plane 
OX, with velocity U, and containing a stationary vortex at A (a,6), or, 
what is the same thing, an unbounded fluid containing a stationary vortex 
pair at (@+ 6). With the notation w= ¢ + if, z= + iy, ¢ = velocity 
potential, »y = stream function, the potential function is given for this case 
by w= + log {(z —a—id)/(e —a + id)}]. Inside a certain surface 
OQP, the stream lines are closed curves and the motion is cyclic ; outside, 
the fiuid streams past the surface as if it were a solid obstacle, as is well 
known. If the bounding surface meets the plane boundary OP at O, and O 
is the origin, then dw/dz=0 when z=0, whence a =6,/8 in the above 
expression. Now substitute z= ,/7 and the solution is obtained of a con- 
tinwous motion round the straight edge past O; with a single vortex in the 
dead water inthe wake of the edge. With 2's=:2" we get a streaming motion 
round a rectangular corner with a single vortex. in the dead water, and similarly 
with 2 = 2", where 1 < » < 2, we get a streaming motion past a projecting 
corner with re-entrant angle mw. Except in the case » = 2, whén the velocity 
is finite; the velocity at the origin is zero ; further, the stream line bounding 
the dead water makes equal angles with the two parts of the fixed boundary ; 
thus, for the case » = 8/2 the boundary of the dead water starts from the origin 
at an-angle of 185° with the two walls, and the dead water projects forward 
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into the stream. The. author below, he 

when a stream flows through the arches a ‘ridge, the 
pushing the stream into the centre and narrowing it.. Uimitar results for 

case of eddy formation in the wake of a lamina at right angles to the str 

are obtained. by applying Schwarz and Christoffel's transformation. |The 
author has seen nothing like these solutions, but even if they are not new 
it seems desirable that attention should be directed to them in view of the 
importance which such problenis have assumed in connection with aerial 
other navigation. ALY 


648. Temperature-cocfficients of .Gas Viscosity... IV. rent 
between Viscosily and Specific Heat. W. J, Fisher. (Phys. , 29. pp. 147- 
158, Aug., 1909,)—In_ the series. of, straight. lines representing the relations 
between viscosity and temperature for a number of compound gases [see 
Abstracts Nos. 1168 (1907) and 661 (1909)], it is found thatthe abscissa 


intercepts increase in, an order which, is the, reverse, of the order, of 


law connecting the viscosity with the complexity. of the molecule, pr is a 
result of approximation made in order to simplify the, mathematical tr 
ment of the gas-flow in a,capillary tube. The recent. work of R 
[Abstract No. 1042 (1908)] on the critical, velocity of, gases flowing in lo 
narrow tubes, indicates that there is a decided fall of, temperature in theg 
especially near the exit end. The. author, studies the, problem, 
pu" =k as the equation of expansion, and making also certain assumptions 
as to slip on the walls, cylindrical flow, &c.; the resulting equation is 
+ pth" — +1/n)],0in which F is»the 
volume of gas passing per sec., measured at pressure f, ais the radius, and 
i the length of the tube, % the slip coefficient, f; and #» the entrance and, exit 
pressures respectively; and & and m are assumed constant, If 1 =o, the 
equation po” =k represents an incompressible liquid; since then dp/dv == 0, 


If ne the ratio of the two equation 
adiabatic expansion throughout the tube, conduc ty of ‘heat through the 
capillary walls or the gas and frictional production Of heat in the gas Mp 
being excluded. This is evidently a limiting ‘case }' cannot be as great as 
C,/C.. Any introduction of heat into the gas will tend t9 diminish At 
n=l, pv = const., and the flow équation rediices to— 


implies perfect conductivity of both gas and walls, and that the latter are kept 
at a constant temperature ; this is also a limiting case, and » cannot be'as small 
as unity. Assuming that the production of heat by internal friction is too 
small to change the conditions of flow materially, then the value of », while 
probably not the same for all points in the tube, must remain between 1 and 

flow lies probably somewhere between the 
equations (1) and (2). The difficulty of integrating the equations of the 
capillary tube could be avoided by an apparatus constructed on the plan of 
that used by Helmholtz and Piotrowsky (Helmholtz, Abhandlungen, i., p. 196), 
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(Absttact ‘No. 888 (1906)) ‘of ‘that ‘of 

1882 ‘of Which depen on the Helmholtz solu the 
a sphere vibrating In or about 4 viscous fluid) “Such an apparatus 
used in the ‘study’ of ‘two gases of cotisiderably different com- 
plexity, such ‘as air or nitrogen and methyl chloride, would give 
a check on’ the ¢ tube method. The nearest approach to 
a check is found in the agreement between Breitenbach’'s 

those of Pulaj [Abstract No. 776 


649.9 the Viscosity of Gases, especially 
those Abai in Small Quantities. A.O, Rankine. (Roy. 


“ipa: Prot. ‘Sér. A: 88. pp. 265-276, Feb. 10, 1910. }—The author 
| “has devised’ atv apparatus in which the viscosity 6f gases can be 
_ easily determined, and which ts specially suitable for gases which 
¢an only be had ‘in ‘small‘amount. ‘It is shown in the Fig. One 
- limb of the tube ‘is formed’ by a fine capillary, while the other 
is chosen ‘very wide in comparison, the width being as large 
as possible compatible with an intact fall of a globule of mercury. 
‘The method of carrying out a determination was to allow the 
' drop of mercury to fall in the wider tube, and to note the time 
Of fall between ‘the’ two marks y and z. The tube was then 
‘inverted, and thie ‘time’ of ‘fall ‘between the ‘two matks ag: 


°° 650. Climate‘oy Tripoli in Berbery. P. Martinuzzi and F. Eredia. 
(Annal. Uffic. Centr. Meteorol. 80. I. Rome, 1909. Extract by J. Hann. 
Meteorolog. Zeitschr. 27. pp. 81-88, Feb., 1910.}—The observations, taken at 
thé Scuola Tecnico-commerciale, cover the period 1892-1907, but are not 
quite contineous; Hann analyses also some previous records; The annual 
means are : Barometer,'760°4 temperature, 19°7° C. (mean annual extremes, 
89 and 40°2° C.) ; humidity, 121 mm. (66 per cent.); rainfall, 489 mm. ; 


thunderstorm days, ‘84; rain’ days, 61°56. ‘The ‘data are compared to Sicily 
{and also to Southern Italy). Tripoli is about 1° C. warmer than Sicily, 
especially in winter ; , temperature exceeded 40° C, eleven times in 

| years, but this um _.never fell in. Aug., the hottest month; the 


ity is about the med oh ysis and is little influenced by the season ; 
autumn is the. driest season ; | amount of rain, 180 mm., fell on 
a February day, 1897. 


Klasse, 4. pp. 868-870, 1909,)—-Observa- 
tions of cloud motion were made. at. Samoa Observatory, lat. 18°6°.S,, from 
April, 4907, to the end: of 1908, Clouds are .grouped:into : upper clouds, Ci, 
Ci-St,| and: Ci-Cu, height exceeding 65 ;, intermediate clouds, A-Cu, 
A-St, height 25~6'5ikm.; lower clouds, Cu, Fr-Cu; Fr-Nb, St, below 2°65 km. 
The year may be divided into two seasons: the wet, Nov.—April; the dry, 
May~Oct. . The upper clouds always have a component from: west ; the mean 
ditection for the. dryiseason was W. 87° N,,:for the wet'W. 8° N. iater- 
mediate layers a component from north predominates, the mean directions 
were dry season, N. 42 E; ; wet season, N..18° E. . The motions of the lower 


- 
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oo apparatus are discussed. A. F. 


clouds, is. complicated, as these clouds are occasignally drawn into the surface 
Circulation of thunderstorms or of land and sea breezes caused, by the island 
itself. Neglecting such local variations, and confining ourselves, to lower 
clouds floating in the trade-wind circulation, the mean directions are: dry 
season, E. 0°6° S.; wet season, N. 46° E. The mean surface winds at sea 
logs) are  E.45° im thé dry season; N. 67? in the'wét season. 
The surfa¢e circulation of the trade at Samoa i$ tegularone BS 
corresponding latitudes in the S. Atlantic (St. Helena:16°S.). for the 
first. half of Aug., 1907, the weather was almost cloudless, with only occasional 
Cu from W.. The surface currents varied between westerly: breezes and the 
trade wind; which is usually very regular: jin Aug, Westerly winds 
were gencral in this month over a 
et 2 19 1d bid wi 
662) Vertical tier Linidenbbrg te 1008 Peppler: 
(Meteorolog. Zeitschr. 27. pp.’88-87, Feb., 1910.)—The author anatyses the 
tecords for 1906 from Lindenberg, tiear Berlin, where balloons have been 
sent up since’ 1902 every day, without any interruption, mostly ‘between 
7 and 10 a.m., up to heights of 8600 m., and sometimes to 6000 m:' ‘Obsérva- 
tions are secured at intervals of 600 m.; Lindenberg ‘is ‘situated 122) m1 
above sea-level. The results 'are grouped with regard to six different relative 
positions of cyclones and anticyclones, and with regard to winter (Sept. to 
Feb.).and summer (March to Aug.) ; in March and Sept, the gradients change 
noticeably, especially in the ldwer strata. Inversions aré’ obsefved only in 
the tower’1000 m., and especially in the winter ; in summer any inversions 
formed tend to disappear. The front of a cyclone is, in summer, frequently 
the hearth of thunderstorms, and in such cases an itiversion is commén in 
the lowest strata. A further stady of the problem: would require observations 
iti steps! of 100 m. instead of 500 mi); but the author ddes' fot 

of ShyiLéght, | H. Kimball. (Mount: Weathee 
Observatory, Bull. 2. 55-65, 1909.)—Observations: were ; confined to 
¢clondiess days. ‘The sources of illumination of the sky are considered/ to be 
(a) the scattering of light by particles in the atmosphere Whose diameters are 
small as compared with the wave-length of light, (6}theé scattering .by rela: 
tively lafge particles; (c) the reflection of light from the stirfate ‘of the-earth. 
At the: point \of polarisation,.i.z., the point in a plane through the ‘sun and the 
zenith at zenith distance equal to the complement of. the- sun's zenith dis: 
tance, the component depending on (a) is polarised, while the components 
depending on (5) and (c) are, in effect, unpolarised. The observations, made 
with:a Pickéting ‘polarimeter, determined the ratio. of (a) at the point 
polarisation: to the total sky illumination. (1) When thé gronnd ‘is covered 
with snow there is a marked decrease in the percentage of polarisation, dae 
to increased reflection from the surface of the. earth.'»(2)‘There isa diurnal 
variation in the percentage of polarisation, the minimuioccarring at noon, 
with a gradual‘increase as the sun approaches! the horizon, and ai marked 
increase during the first few minutes of twilight following sunset; which may 
be attributed -to relatively less reflection from the ground than from the 
particles in the atmosphere as the zenith distance of the sun increasesw) (8) 
The last part of paper: attempts ‘find a connection between 
percentage of polarisation and the. general absorption of: the dtmesphere 
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as détermined from simultaneous pyrheliometer observations madé at 
different levels. The percentage of polarisation decreases as the genera) 


R. Merecki,. (Meteorolog. Zeitschr. 27: pp. 49-61, Feb., 1910.)}—The record 
of'a barograph or thetmograph may be looked upon.as a series of waves: of 
tnequal amplitude and length. If a, be the amplitude ofa positive variation 
above:the normal, and a, the corresponding value for a variation below: the 
normal, the expression (2a, + 2a,), taken irrespective of \sign, gives! 
measure the steadiness of the curve. In a previous paper the author: has 
détermined this function for successive years for .the ‘pressure data: for 
Warsaw and a few other stations, and has compared the results with Wolf's 
sun-spot numbers, ; He found a suggestion that the maxima and minima of 
the sun-spot curve. are associated with large values of In. the 
present paper he has applied the same method of investigation to temperature 
data... He deals separately with eleven widely separated regions on the 
earth’s'surface,,each region being represented by a number of stations, for 
many of which data are available from 1828 onwards. He finds a distinct 
tendency for high values of (¢,+ a,) to occur in the same years in all parts 
of the world, indicating the general prevalence in particular years of variable 
minimum. VOR 1% teh in. 100 


‘G50, Bishop's Ring and, other Optical Phenomena in 1907-1900. F. Busch. 
(Meteorolog, Zeitschr, 27. pp, 61-65, Feb., 1910,)—Systematic watch was kept 
at Arusberg. during ‘the years stated for the occurrence of Bishop’s ring. 
glow 'was estimated on all evenings suitable for the purpose. The intensity 
of the phenomena was noted on a scale of seven steps, ranging from 0.5 to 
8°56. . From May, 1907; onward increased intensity was noted in all the optical 
phenomena; the max. intensity occurred in Sept. and Oct., and. it was not 
until Jan., 1908, that the phenomena became normal again. Bishop's ring 
was seen on Sept. 27, Oct. 20, 1907, and Jan. 2, 1908, with the sun high in the 
heavens. ‘In June, 1908, a further increase of intensity of optical phenomena 
wasagain noted. Bishop's ring was again seen on June 25, 28; and 80; during 
ae The phenomena did not diminish in intensity until the winter of 
| RG. KL. 
(Science, 280-282, Feb, 11, 1910.)}-The. work of Omori, Milne, 
Denison, and others on the movements of horizontal pendulums due to other 
than seismic or microseismic causes suggested an investigation of the move- 
ments of the pair of Bosch-Omori instruments at the Harvard seismographic 
station; taking the records for April, May, Oct., Nov., and Dec., 1908. Two 
types of deflection were investigated for each of the components: E-W. and 
N-S., and the results appear to: suggest a connéction with the variations of 
barometric pressure. The movements of the pendulums show greatest 
in which barometric maxima and minima are best developed. The possi- 
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Observations sn Loch Garry. bain! (Roy, 
Soc. Edinburgh, Proc. 80. pp. 812-828, 1909-1910.)—The observations con- 
ducted by the author and W. Macdonald in Loch Garry, 4 miles long, 220 ft 
max. depth, confirm on the whole those made in Loch Ness [See Abstract 
No. 2002 (1909)] with the same instruments. The direction and the strength 
of the water currents varied very much. Only with modérate winds" were 
the water currents uniform. High winds do not necessarily mean s 
currents, except, of course, at the sutface. Owing to the great variability in 

O68. Isogeotherms under Mountain Ranges in Radio-active Districts Cc. H. 
ees (Roy. Soc., Proc. Ser. A. 88. pp. 889-846, March 2, 1910.)—The shapes 

of isogeotherms under and in the neighbourhood of a mountain range are 
deduced on certain assumptions, the chief of which are: (1) The range is of - 
uniform height and width, and is long in comparison with these dimensions ; 
(2) the radio-activity and thermal conductivity of the material of the range 
and of the earth’s crust are the same. Diagrams are given of the isogeo- 
therms corresponding to ranges of certain typical sections. The results 
obtained do not agree with. Fisher’s conclusions that the shape of the surface 
of the range has little effect on the temperature gradient, and that a mountain 
has solid roots beneath it projecting downwards into a substratum of molten 


Sun's Motion ‘wilh respect to the Ether. Vv. (Phil. Mag. 
19. pp, 417-428, March, 1910. Paper read before the Physical Soc., Nov. 26, 
It has been suggested by various workers that. the sun’s velocity with 
respect to the ether could be deduced from the observed times of the eclipses 
of Jupiter’s satellites, The problem assumes increased importance at. the 
present time because of Kapteyn’s discovery of the two principal star-drifts, 
and the material necessary for the computation will soon be available follow- 
ing the discussion by R. A. Sampson of the Harvard photometric observations 
of the éclipses of the satellites. The method of analysis is indicated, 
into account the three causes of error, (a) irregularity of Jupiter’s surface, is 
uncertainty of actual epoch of eclipses, (c) error of observation of time of 
eclipse, As the residual effects it is hoped to detect depend on the direction 
of the line drawn from the earth to Jupiter, and will have in consequence a 
period of about 12 years, it is important for the present investigation that the 
Jovian system should be free from any influence having an approximately equal 
period. This matter has been inquired into, and it appears that no disturbi 
influence of this nature is to be anticipated. To arrive at some idea of the 
probable errors a hypothetical orbit is discussed, from which it appears that 
it is important to choose the co-ordinate axes with care; so as to avoid‘ the 
result. CP. 


Solar Constant if mediation: ©. Bellia. (N. Cimento, 19. pp. 85- 
104, Feb., 1910.}—The author reviews previous work on the subject, and 
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concludes that the more modern and rational methods, which | 
account the complex problem of selective atmospheric absorption, all 
values approximating fairly closely to 21 cals. per mim. per om.’.' The older. 
methods, which indicated about 4 cals., are discredited. A new formula is 
deduced. for the, caleulation -of the. constant, based.on a combination, of 
Pouillet’s relation dg == — gcd; ds, where dq is the absorption exerted on an 
area ds, of density 2, and c is, the, coefficient of absorption, and Bemporad's 
equation ¢ =<", which shows that the coefficient of absorption along the 
path of.an almost vertical ray is proportional to the 4th power of the density. 
Assuming the, ray to make an, angle z with the vertical, then, the. area, 
traversed is dh.secz, so that dg = — qqi*.dh.sec 2, and from Boyle's law, 
== kH‘, therefore this becomes Indicating by, 
i. the pressure at the place of observation, ¢ the intensity of radiation 
, and A the intensity of radiation at the limit of the atmosphere, 


~ 


to determinations of the solar ee ee readings by the 


pp. 296-280, Féb. 11, 1910.)}—A series of suggestions dealing with the types of 
observation which may be profitably followed when Halley's comet becomes 
sufficiently bright.’ These iriclade photographs of the tail and head envelopes 
on large and small scale, spectrum observations of the comet, polarisation 
factor, and light-fluctuations. If the comet passes so near that the earth be 
enveloped in the ‘tail; as’ is confidently expected, means should be taken t 
obtain records of electric potential, ionisation, conductivity, production 6 
earth currents, &c., disttirbances’ of the earth’s magnetism, auroral di 
and variations of the intensity of the atmospheric absorption bands. Amc 
the possible atmospheri¢ phenomena may also be included meteor trails, s 
gows cased ‘by Gite particles, and'tuminous clouds." 


962. Asiroph yysical and Pholographic Observations of Comet 
Riccd, (Accad. Lincei, Atti, 19. pp. 260-264, March 6, 1910. )—Visual 
gbotapraphic, pbs observations of the comet, made | between Jan. 22 and Feb, 8, 

0, are described , showing that the visual image is practically the same as 
the photographic, This indicates that for this comet the principal radiations 
lie in that part of the spectrum capable of affecting both the human eye , 

4 silver bromide photographic plate, viz,, hetween the green and the violet, 
The changes in the spectrum of the comet [Abstract No. 880 ‘ag 3'3 due 


Times of Fall-of Meteorites, a. C. Farrington, Journ: Sci. 
29.. ‘pp. 211-216, March, 1910.)—A discussion. is given of the times of fall of, 
850 .meteorites with authenticated year and month, 827 with authenticated 
day, and 268 for which the time was recorded. Previous to the nineteenth 
century little record pf a reliable nature is available; from 1860 too1670 
appears, to. have been the most prolific period since 1800. In the analysisof 
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the falls according to months, it would appear that they should bear some 
definite relation to the frequency of shooting stars, maxima of which occur in 
Aug. and Nov. Itis found, however, that the months exhibiting the greatest 
number of fallsare May and June. P. B. 


Tables of the Ber and Bei and Ker and Kei F 
G. ‘Saviage. “Phil. Mag. 19. pp. 49-68, Jan,, 1910) 


665. ‘Thermat Motecular Pressure of Gases in Tubes and Porous Bodies. ” 
Ki ndsén. (Ann. d. Physik, 81. 8. pp. 683-640, March 1, 1910.)\—The author has 
shown previously (Ibid. 81. 1. p. 205, and Abstract No. 975 (1900)] that the pressare’ 
of a gas ina tube in which there is a temperature slope agrees with the expression 
pdper V(Ti/T,), when the diam. of the tube is vanishingly small comparéd with the 
mean free path of the molecule. The present communication contains the resalts 

‘experiments which demonstrate more directly than before the correctness of the 

expression. 


dkyo, Proc, 5.12, pp. 197-199, Jan., on Ferada and, | 


08, Motion of Projectile after Penetration K. Aichi. 
Abstract No. 202 (1900), 


Hem 29009 baci 73 
"662, Propagation of Disturbance TH. 
pom (Phil. Mag. 19. pp. 160-168, Jan., 1910. Paper before the British 
r Winnipeg.)—Mathematical, 

“668, Air Oude ond Bal, A, 

Harwood, (Nature, 82. p. 866, Jan. 27, 1910.) 


669. Observations of the Aurora made at Yerkes Observatory, 1908-1909. = 
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670. New Stellar Spectroscope for Paris Observatory. M. Hamy. (Comptes 
Rendus, 150. pp. 572-577, March 7, 1910.)}—Stellar spectroscopy at Paris was 
practically discontinued about 1897, when certain of the instruments, were 
removed to the Astrophysical Observatory at Meudon. To remedy this a 
very powerful spectrograph has been built, to be used in conjunction with 
the large equatorial Coudé of 0°60 m. aperture and 18 m. focal length, . The 
instrument is of very novel design, chiefly with regard to stability ; being 
quite separately supported, it has been made very massive, and is mounted on 
an altazimuth mounting to the north side of the telescope tube in the observing 
room, . The total weight is about 1800 kg. The prisms are large, with faces 
170 mm. long and 90 mm. high. The focal length of the Littrow type of 
collimator objective may be as much as 25m. In order to avoid distur 
the adjustments of the focal plane of the equatorial, the primary image is not 
allowed to fall on the slit plate, but is projected on to it'by a secondary 
magnifier. By the various combinations possible the dispersion may be 
varied from 40mm. between Hg and K to an extreme of 158 mm. between 
Rowland concave grating of 568 lines to the mm.) A difficulty is introdu 
owing to the long exposures necessary, For objects of sensible diam. a small 
camera chamber is provided of 0-4 m. focus, giving a dispersion of 85 mm, 
between Hg and K. The temperature control is aided by the massiveness of 
the parts; a large case of cast iron, 15 mm. thick, 8 m. long, 0°60 m. wide, 
and 0°25 m, deep, encloses a box of felted copper which contains the prisms. 
During a month the variation is not more than two or three hundredths of a 
degree. Cc. P.B 


671. Determination of Refractive Index by means of the Microscope. C. 
Viola. (Accad. Lincei, Atti, 19. pp. 192-197, Feb. 20, 1910.)}—It is shown 
mathematically that the error in determination of refractive indices by 
Clerici’s method [Abstract No. 1029 (1909)], due to inaccurate measurement 
of the horizontal displacement by refraction, amounts to + 00086. This may 
be greatly reduced by attaching a millimetre scale, divided into » of a mm., 
just beneath the prism, when the method is fairly accurate. W. H. St. 


672. Selective Radiation from Various Solids. Il. W. W. Coblentz, 
(Bureau of Standards, Bull. 6. pp. 801-819, Feb., 1910.)—In the case of solids 
investigated which have banded emission spectra, the distribution of intensi- 
ties among the emission bands varies with rise in temperature. The dis- 
tribution of energy seems to follow a law similar to that of a complete 
radiator in which the wave-length of max. intensity decreases with rise in 
temperature. Curves are given showing the relation between the emissivity 
and the wave-length for various minerals. Talc which was rendered incan- 
descent on a heater tube, as in the previous experiments [Abstract No. 226 

500° C. the band at 8°85, is as intense as the one at 6°44, but at higher tem- 
peratures the bands at the lower wave-length become the more intense. By 
dehydration of the talc the maximum at 2°75 is shifted to 2°79. Several other 
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minerals are investigated, including topaz. Powdered topaz gives a maxi- 
mum at 28m; whereas in the case of the rod of the substance previously 
examined the maximum was at 41,4, although the temperature was 500-600 
deg. higher. A mixture of the constituent oxides gave similar results to those 
obtained on the rod. This is strong evidence that at the higher temperature 
the rod must have been decomposed into the constituent oxides; further, 
that as the spectra appear to be composite of those of the individual oxides 
we probably have a solid solution instead of a chemical compound, since in a 
true compound the individuality of the spectra of the constituents is destroyed 
and an entirely new spectrum formed. The author then discusses the selec- 
tive emission from metals, and describes experiments performed on carbon 
and tungsten lamps. He points out that it is not admissible to apply a 
“colour match” or even a bolometric test to one part of the spectrum and 
then attempt to draw conclusions as to what occurs in other spectral regions, 
The only way to be certain of one’s results is to examine the spectrum from 
wave-length to wave-length throughout the whole range. For the full dis- 
should be consulted. id W. C. S. P, 


_* 678. Discontinuilies in Light Emission. N.Campbell. (Cambridge Phil. 
Soc., Proc. 16. No. 4.pp? 810-828, Jan. 81, 1910.)—This paper gives the account 
of an experiment which failed in the object aimed at, but it és thought that 
both the theory and method might prove of interest. According to all 
modern theories of radiation the emission of light is discontinuous in time. 
Whatever may be the nature of the radiators from which the light proceeds, 
there is little doubt that their vibration is not continuous. They are ‘set into 
vibration by some external disturbance, such as the impact of electrons; and 
continue vibrating until the energy so acquired .is dissipated by the damping 
due to radiation ; they are then quiescent until the occurrence of a fresh dis- 
turbance. But there are at least two theories of radiation which suggest that 
light emission is discontinuous in space as well as in time. These theories 
were proposed by J. J. Thomson and by Planck, Taking Stark's interpreta- 
tion of the latter, both theories suggest that the light from a single radiator 
is not emitted equally in all directions, but is concentrated along a finite 
number of narrow tubes radiating from the radiator: they also suggest that 
the energy emitted by such a radiator in virtue of a single disturbance is not 
infinitely divisible, but only divisible into a finite number of equal parcels, 
the magnitude of which, in Planck’s view, depends on the frequency : further, 
this finite number is usually quite small under experimental conditions. 
Suppose, then, that by some means we can measure the intensity of a beam 
of \light in such a way that the total intensity is the sum of the intensities of 
the radiations from the isolated radiators of which the source is composed. 
Let us split up the beam from a “ single source” by one of the ordinary inter- 
ference methods and measure in this way the difference in the intensity of 
the resulting beams, adjusting the arrangements so that the mean difference 
is zero... If the older theory of radiation is correct there is complete correla- 
tion between the “events” which constitute the two beams; when a radiator 
sends light into one beam it also sends it into the other. But, if the newer 
theory of the radiation is correct, the “events” are independent, or very 
nearly so, for in general each radiator sends its radiation into one beam and 
not into both. On the first theory the mean fluctuation of the difference 
should be zero ¢ on the second the square of the mean fluctuation should be 
the sum of the squares of the fluctuations of either beam separately. Photo- 
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electric cells, of: Na-K alloy were used in the: experimental work, but:for 

tie the: mathetsstion theory the: etiginel: 
{See Abstract No. 1900 

| O74. c. Gailissot: ‘(Comiptes: 160. 

pp. 604-696, March 7; 1910.}—Examination of the principal photometric 

catalogues indicates that in the estimation of stellar magnitudes systematic 


laboratory expériments were made on two luminous points of different 
colours, red and blue. The results of some 2000 measures lead to the fol- 
lowing’ conclusions’: (a) The Purkinje phenomenon only appears to have 
‘serisible effect from stellar magnitude 6. (6) The difference between the 
observed and calculated brightness augments in proportion as the brightness 
diminishes down to°magnitude 11. (c) The sense of the phenomenon fot 
luminous points is opposite to that for luminous areas, i.¢., if we diminish in 
the same ratio the brightness of two points of Re ee 
become relatively more brilliant. SC PROB 


| 676. Rotatory Power and Absorption of Limonene at Low Temperatures. F. A. 
Molby. (Phys. Rev.80. pp. 77-91, Jan., 1910.) F. A. Molby and R. C. Gibbs. 
(Ibid. pp. 92-95, Jan.,'1910.}—A continuation of low-temperature work on 
optically active substances [see Abstract No. 444 (1909)]}, with essentially the 
same apparatus. The temperature was measured by an iron-constantan 
thermo-couple with potentiometer, and ranged from 20° to — 180°, the 
solidifying point of the substance. Ourves are given of the rotation and 
specific rotation for various wave-lengths and of the rotary dispersion. Con- 
sidering the beam of polarised light as composed of two circular constituents, 
the indices of the substance for the latter do not continue to bear the same 
tatio to each other as the substance cools. On the other hand, these indices 
are not increased by the same absolute quantity through cooling. From 
measurements taken throughout the spectrum the absorptive power is greater 
for short wave-lengths ; also there is a considerable increase in the absorp- 
tion” cde Orie 
larger the lower temperatures. G. og A. 


Effect of Préssure on the Elliptic | of Light. ™M. 
Volke. (Ann. d. Physik, 81. 8, pp. 609-682, March. 1, 1910. Extract from 
Dissertation, Breslau.}—An investigation of the effect of pressure on the 
change of phase in the region of total reflection. The measurements weré 
made by means of the Lummer-Kynast apparatus [Abstract No: 1162 (1907)], 
and it was found that pressure in one direction changed the phase-difference 
by about the same amount for all angles of incidence: The change’ increases 
with the pressuré, and alters its sign for high ‘refractive indices ; this is in 
agreement with certain measurements made by’ Pockels. | ‘Fresnel’s formula 

the experimental results correctly for media which are free from 
strain; Finally, the efficiencies of the elliptic half-shadow analyser of Zakr- 
zewski and of Lummer’s half-shadow polarimeter are determined by numerous 


Guns: Russk: Fisik.-Chimitesk. ObStestva, 41, No. 7. pp. 265-275, 1909.)}—The 


differences are presented depending on the brightness and colour of the stars. 
To obtain some definite measure of the effects possible on this supposition 
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author has irivestigated the électric spectrum of ‘Russian kerosine, consisting 
of a mixture of naphthenes containing methyl groups, by the method employéd 
by Kolli [Abstract No. 122 (1909)].. The measurements embraced the interval 
between the values 465 981 ‘iti. for the half wavederigth in air, It tis 
found that, between the half \wave-lengths 885 and there oéecuts 
a-barid which corresponds in position with the barid common to thé'electri¢ 
spectra of acetone and toluene and regarded by Kolli as typical for the methyl 
group [Abstract No; 122 (1908)]. For various temperatures rising froft' 6° to 
80°'the Mossotti‘Olausius constant decreases regularly from 08291 to 08284, 
the approximation to constancy being about 
678 Inlerferince of tha Reflecd ond he Rag 
Transparent ‘Grating, and on an Interferometer. Barus and 
M. Barus. (Science, 81. pp. 894-805, March 11, -1910;)If parallel light 
fall obliquely upon a plane transparent grating and the light reflected froma 
back parallel surface is examined with a telescope, the spectrum is frequently 
found. to be intersected: by strong vertical interference bands. If the: back 
surface is movable, the instrument constitutes an interferometer for 

which the principal fringes.are subject to the equation de = A/2(cos & — ods A), 

679. The Appearance, Lines. in. the Sparh spectrum, of Bismuth, 
v. Traubenberg.. (Phys. Zeitschr. 11. pp. 106-106, Feb. 15,.1910.)-- 
Two lines in the spark-spectrum of Bi are found to be curved ,;, that is to say, 
they are concave towards the red. They have been photographed with a 
large plane grating, and are reproduced in the paper. It is possible. that 
vite Cc. C. 


680. Absorption Spectra of Naphthalene and Tetra-Methyl-Naphthalene. A. 
Homer and J. E. Purvis. (Chem. Soc., Journ. 97. pp. 280-284, Feb., 1910.) 
——In a previous paper the authors concluded that a substance having the 
empirical formula of CyHis was. tetramethylnaphthalene, basing their con- 
clusion upon the absorption spectrum. Since that time two new bands in 
the absorption spectrum of naphthalene have been noted by Baly and Tuck, 
and the present authors fealised that if their original conclusion were Correct 
the absorption spectrum of the CH substance must show two absorption 
bands analogous to those noted for naphthalene by Baly and Tuck. The 
absorption of the CyHy, substance has been re-examined, and the two new 
bands were discovered ; the evidence in favour of its being tetramethyl- 
naphthalene: is ‘therefore exceedingly strong. In their paper Baly and 
Tuck disagree ‘with Hartley upon the subdivision of the broad absorption 
band of naphthalene into four; the present authors, 

cnt 

681. The Speciriom of Bactetial Luminotity.’ Forayths: (Nature, 88, 
pet March 8, 1910.}—The spectrum. of the light from certain luminous 

éria was photographed with a short-focus instrument, and was found to 
extend from 6000 to A == 8500 with a well-marked bright band at about 
ultra-violet light is being emitted. = CC, B, 
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@82. Zeeman-effect on Spectrum Lines of Cadmium and 


\ 683. Asymmetric Triplets: An Example of Asymmetry Proportional to the 
of the Magnetic Field, A. Dufour. (Comptes Rendus, 150. pp. 614- 
615, March 7, 1910.)—In a previous paper the author has noted certain lines 
of Cr which are resolved into several components having as their axis of 
symmetry not the original line, but a line shifted from the original position 
by an amount proportional to the square of the magnetic field. [See Abstract 
No. 1221 (1909).] . One of these lines, \ == 6247°56, has now been studied with 
a Fabry and Perot interferometer, and that the displacement is proportional 
684. Farther Oteervations on the Unsymmeteical Emission of Rintgen Rays. 
5. Stark. (Phys. Zeitschr. 11. pp. 107-112, Feb. 16, 1910.)}—Some alterations 
in the form of the tube are first described, then various curves illustrating the 
restilts obtained are given. These show that the mean index of absorption for 
Réntgen rays is a function of the azimuth of the direction of emission, being 
ter for azimuths ¢ > 90°, than for azimuths ¢ < 90°. For azimuths 0° to 90° 
of with increasing azimuth appears first to 
decrease to a minimum and then to increase. For Réntgen rays which are 
not homogeneous, those rays of smaller index of absorption preponderate, | 
relative to intensity, on the hinder side of the plane normal to the gen 
bundle of kathode rays (azimuth ¢ < 90°), while on the front side of that 
plane, rays of greater index of absorption preponderate. According to the 
curves, the photographically measured intensity of non-homogeneous 


<i. upon the exciting radiation. It was thought probable 

that when the intensity of the tertiary Réntgen radiation decreased as. the 
secondary beam became more penetrating, an increasing fraction of the 
energy of the secondary beam absorbed by the tertiary radiator would be 
expended in corpuscular radiation. The results arrived at are as follows: 
(1). The corpuscular radiation excited in different metals by homogeneous 
beams possessing a wide range of penetrating power is absorbed in every 
case according to an exponential (2) The absorbability of the ;homo- 
corpuscular radiation from a tertiary radiator depends solely upon 

the degree of hardness of the exciting homogeneous secondary beam, and 
not at all upon the nature of the tertiary radiator. (8) The absorption 
coefficient of the corpuscular radiation from any metal, is a linear function 
of the atomic weight of the metal which acts as the source of the homo- 


Mercury, M. 
Tenani. (Accad. Lincei, Atti, 19. pp. 198-201, Feb. 20, 1910.)—The dif- 
ference between longitudinal and transversal Zeeman-effects, observed with 
Mg and helium lines [Abstracts Nos. 1589, 1882 (1909)], is found also with 
the Cd line \ = 467887 and Hg line \= 40468. This difference does not 
follow the law predicted by theory. W. H, Sr. 
pen 7S OF TH Zimuth, Those ays vOIng ninaer 
side of the normal plane being considerably more intense than those going 
r 

f 

(Phil. Mag. 

19. pp. 887-856, March, 1910.)}—Homogeneous secondary beams were used 
to investigate in what manner the emission of corpuscular radiation by a 
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‘the ‘case’ Of those ‘mictals which émit a 
radiation when subjected’ to’ a suitable 


exciting beam of Réntger Aw is found that whenever the homogeneous 
R6ntgen radiation is produced it is always accompanied by a special increase 
in the corpuschlar type of radiation. ‘Where the homogeneous type of fadia- 
tion is not produced, there is still a portion of ‘the exciting radiation scattered 
by the metal, while the intensity of the corpuscular radiation is quite coi 
siderable. It is probable that the corpuscular radiation emitted in such 
cases is intimately connected with this scattering. J.J. 


REFERENCES. 
686. Urania-Zurich Electrically Controlled Equatorial Telescope. (Elect. Rev. 
and West. Electn. 56. pp. 76-77, Jan. 8, 1910.}—Illustrated i 

687. Flexure of Astro-spectrographs. G. Eberhard. (Zcitschr. Instrumentenk. 
80. pp. 20-45, Feb., 1910,)}—Discussion of the flexure errors encountered in spectro- 
graphs employed for determining stellar radial velocities in the line of sight, and 


detailed description of a new spectrograph of extremely rigid construction which 


688, Two Stereoscopic Pictures on one Plate. E, Estanave. (Comptes 
Rendus, 150. pp. 688-685, March 14, 1910.)—When the grating placed in front of 
the photographic plate has horizontal lines as well as vertical ones, suitable exposure 
through an objective with four apertures at the corners of a square give the necessary 

plate. [See Abstract No. 238 (1910).) GEA. 


Chalmers. (Phil. Mag. 19. pp. 856-865, March, 1910. Paper read before the 
Physical Soc., June 25, 1909.) 


690, Elliptically Polarised Light, K. Sorge. (Ann. d. Physik, 81, 4. pp. 686- 
714, March 15,1910. Extract of Dissertation, Breslau.)—Describes a new method of 
investigating elliptically-polarised light by means of Lummer’s “ Doppelringe.” 
After a lengthy discussion of the phenomena associated with the “ Doppelringe” a 
description is given of the method and a mathematical theory is developed. The 
paper does not admit of a brief abstract. A. W. 


691. Wave-length Tables of the Spectra of Tantalum, Zirconium, and Lanthanum, 
(Brit. Assoc. Report, pp. 119-209, 1908. Report of B.A, Committee.) 


692. Errors in Wave-lengths of Spectra of Cr, Ca, Ce, and Th Published by Cooper. 

F. L. Cooper. (Astrophys. Journ. 80. p. 400, Dec., 1909.)—An error in the author’s 
method of calculation affects the results given in Abstracts Nos. 1558, 1559 (1909). 
No value can be attached to the wave-lengths there given for Ce and Th, nor to 
those of Ca between \A2208°82 and 2994'96 and Cr between \A2182°749 and 8875°257, 
L. H. 


693. Interferential Method applied to Measurement of Small Line-displacements, 
Comparison of Solar Spectrum with Arc Spectrum of Iron. C. Fabry and H. 
Buisson. (Astrophys. Journ. 81. pp, 97-119, March, 1910.)—Gives in the original 
French the subject-matter of the work dealt with in Abstracts Nos. 786, 1042, 1402 
(1909). L. H. W, 
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of Standards, Bull. 6. pp. 265-271, Nov., 1909. Electrician, 04. pp, 78, 


af the Remission Power of Metals, in the 
Region of the Infra-red. H. Rubens. (Phys. Zeitschr. ll. pp. 189-141; Dis- 
cussion, p. 141, Feb, 15,1910. Paper read before the §1. Naturforschérversamml., 
Salzburg. Deutsch. Phys. Gesell, Verh. 12, 4. pp. 172-176, Feb, 28, 1910.)—A 

measurement of the emission and reflecting power of certain metals for rays lying 
between A=1 and p. E.C.C.B. 


696. Determination of some Normals in the Helium Spectrum. P. Eversheim. 
(Zeitschr. wiss. Phot. 8. pp. 148-160, March, 1910.}—Some measurements of lines in 
the He spectrum by means of the Fabry and Perot instrument. The mean probable 
error lies between 00008 and 00016 tenth-metres, but two of the measurements 
given are each more than 1 A.U. larger than the previous values of Rayleigh and of 
Fabry and Perot. E. C. C. B. 

GOT. Iniensity Relations in the Hydrogen Spectrum. eG. Nutting:and ©. 
Tugman. (Astrophys. Journ. 81. pp. 62-75, March, 1910.)—A quantitative study 
of the variations in the relative intensity of certain hydrogen lines, caused by varia- 
tions in density and in the intensity of excitation, followed by a theoretical treatment 
oe. E. C. C. B. 
onted 
tn Spectra. 1. Spectrum Tubes. H. Konen and W. Jungjohann. (Deutsch. 
‘Phys. Gesell, Verh. 12. 3. pp. 128-148 and 145-156, Feb. 15, 1910. Phys. Zeitschr. 
11. pp. 119-117, Feb. 15, 1910.)—A preliminary paper containing chiefly a discussion 
‘Of previous work and the difficulties to be found in the investigation. In the second 
the best form of vacuum tube for continuous currents is discussed, and the 


699. Distribution of Intensity in the Emission of Rintgen Rays. A. Sommer- 
feld. (Phys. Zeitschr..10. pp. 969-976, Dec. 15, 1909.)—This is a theoretical paper 
in which the conclusions of Stark [Abstract No, 260 (1910)] are criticised, “The 
experiments eS Kaye on the distribution of Réntgen rays are quoted as in agree- 
ment with the theory which is here introduced. The whole is in favour of the 
¢lectromagnetic theory as opposed to the “light quantity” hypothesis. A. E.G. 
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700. Thermal Conductivity. A. Badior. (Ann. d. Physik, 81. 4. pp. 787- 
757, March 15,1910. Extract from Inang.-Dissertation, Marburg, 1908,)—A 
paper dealing with the thermal conductivity of substances artificially rendered 
anisotropic. The methods of research were similar to those of Sénarmont 
and Lees. Sénarmont’s method was as follows : A plate of the substance 

a hole drilled through the centre, through which passed an electrically heated 
Pt-wire. The plate was smeared with wax and turpentine and pressure 
applied to two sides of it by means of a parallel vice. The isotherinals 
showed by the melted wax were ellipses, whose minor axes were parallel to 


the direction of the applied pressure. The experiments made by the author 
lead to the following conclusions ; For glass and slate subject to one-sided 
pressure no difference of the conductivities parallel and perpendicular to the 
direction of pressure can, within the limits of accuracy of the experiments 
(about 1 per cent.), be detected. The results of Sénarmont, showing better 
conductivity perpendicular to the direction of pressure than parallel thereto, 
are traced to the disturbing influence of the clamps on the diffusion of heat 
on the form of the isothermals, For stretched indiarubber no difference 
conductivity in the two directions can be detected. With naturally strati- 
fied substances such as schists and some sandstones there is slightly better 
conductivity in the direction of the lamination than perpendicular th 
In a laminated body consisting of alternate layers of equal thickness but of 
erent conducting powers, heat travels better along the layers than perpen- 
icular to them. The isothermals in a plane pérpendicular to the layers are 
ellipses with their major axes parallel to the layers. From the ratio of the 
axes the ratio of the conductivities of the different materials can be calculated. 
The laiter results give a probable explanation of the difference of condactivi 
in two directions with naturally stratified substances. A 


701. Comparison of the Temperature Measurement according lo the Stefan- 
Boltamann Law with the Nitrogen Thermometer Scale up to 1600°. S. Valen- 
tiner. (Ann. d. Physik, 31.2. pp. 275-811, Jan. 28, 1910, Communication 
from the Physikal.-Techn. Reichsanstalt.)}—Holborn and Day have compared 
the e.m-f. of the thermo-element Pt—Pt-Rh with the nitrogen thermometer 
up to a temperature of 1100° and have obtained a quadratic formula [see 
Abstract No. 2008 (1900)]. Lummer and Pringsheim found that the values 
obtained above that temperature for black bodies by extrapolation agreed 
well with those obtained by radiation measurements [Abstract No. 1208 
(1908)]. On comparing the thermo-element with the nitrogen thermometer 
up to 1600° C. [Abstract No. 487 (1907)] Holborn and Valentiner found that 

e values of the temperatures previously obtained by extrapolation were too 
low. In the present paper the author has measured the radiation from various 
black bodies by means of a Lummer-Karlbaum bolometer, The bolometer 
consisted of twenty Pt-strips of about 2 mm. width and 0-001 mm. thickness, 
which were covered with a layer of platinum-black. Temperatures were 
measured thermoelectrically and reducéd to readings on the nitrogen ther- 
mometer. At 100° C. the value of the radiation constant « is found to be 
(1'286 + 0°002) x 10-” gm.-cal./sec., and at the temperature of boiling sulphur 
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o = [1°26 + 0-008] x 10-”, whereas over the range 828-1488° it has a mean 
value 1°29 x 10-". One of the radiators, composed of magnesia, gave a mean 
value «= 1°17 x 10-" gm.-cal./sec. over the range 900-1575° ; the low value 
in this case is evidently due to the body not being perfectly black. For the 
complete discussion of the results obtained the original paper should be 
consulted. W.C. S. P. 


702. The Definilion of the Ideal Gas. E. Buckingham. (Bureau of 
Standards, Bull. 6. pp. 409-429, Feb., 1910.)}—The following three definitions of 
the ideal gas which are in common use are proved to be in all respects mutually 
equivalent, each being necessary and sufficient for the others. (1) The ideal 
gas obeys Boyle’s law, and its temperature scale agrees with the thermo- 
dynamic scale—that is, pv= RO. (2) The ideal gas obeys Boyle's law and 
Joule’s law—that is (fv),= constant, and (d«/dv), = — p = 0. 
(8) The ideal gas obeys Boyle's law, and its Joule-Kelvin effect is zero—that 
is (pv), = constant, and p = —v=0. It is also frequently added 
that the specific heat of the ideal gas at constant volume is independent of 
the temperature—that is (3C./00),=0. The author then discusses the 
cohesion pressure of a real gas, and proves that (p + +)(v — 6) = R0@, where 
R is a constant and « and 6 are functions of @ and ». He illustrates this 
equation by the equations of van der Waals and Clausius. — A. R. 


708, Saturation, Specific Heats, &c., with van der Waals’ and Clausius’ 
Characteristics. R. E. Baynes. (Phil. Mag. 19. pp. 407-416, March, 1910. 
Paper read before the Physical Soc., Jan. 21, 1910.}—The author shows how, 
by means of a special variable, exact expressions may be found with van der 
Waals’ characteristic for the specific heats, s and s, of saturated liquid and 
vapour and for all other magnitudes connected with the state of saturation. 
It is deduced that if & denotes the isometric specific heat, which is constant 
or a function of the temperature only : (1) s — & is always positive, increasing 
from R to infinity as the reduced temperature r rises from 0 to 1 ; (2) k—s’ 
is always positive, having a minimum value 4°96 R when r is 0°72, and being 
infinity when r is either 0 or 1 ; (8) inversion in the sign of s’ can’ thus occur 
when &/R is greater than 4°96, and hence for an N-atomic gas, inversion can 
occur only if the gas has at least five atoms in its molecule ; (4) the latent 
heat of vaporisation continuously increases as r falls from 1 to 0; (5) the 
work of vaporisation has its max. value 0°55 RT when ris 0°70. It is then 
shown that Clausius’ characteristic similarly treated gives widely different 
results, For example, inversion in the sign of s’ can aE occur if there are 
at least eleven atoms in the molecule. te A. R. 


104, Statistical and Thermodynamical Relations of Radiant Energy, J 

Larmor. (Roy. Soc,, Proc. Ser. A. 88. pp. 82-95, Dec. 10, 1909.)—An 
expansion and generalisation of ideas implied in Planck's analysis of 
natural radiation. It involves a modification of Boltzmann’s application of 
that method to gas theory, such as is apparently necessary to a direct general 
view of the molecular significance of temperature. The fundamental thermo- 
dynamic principle that thermal energy tends towards the equilibrium dis- 
tribution, never by any chance spontaneously in the opposite direction, is a 
direct result of the discrete statistical point of view, and cannot otherwise be 
justified, The degradation of mechanically available energy is the progress 
towards its equable molecular distribution, a progress which cannot be 
undone by any operations on matter which do not rearrange the molecules ; 
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and the measure of the amount of degradation must rest ultimately on 
statistical principles. The proposition that a molecular system always tends 
in spontaneous change towards states of greater entropy, runs parallel to the 
principle that it always tends towards molecular distributions of greater 
probability subject to the restraints and laws that are inevitable. The 
entropy is thus in some way a measure of the probability of the molecular 
collocation. The general thesis concerns the molecular statistics of distribu- 
tions of energy. A system which is the seat of energy may be apportioned 
into elementary receptacles of energy to be called “cells.” A relation 
between the extents of these cells is established by the condition that they 
shall be of equal opportunity—that, in fact, the element of disturbance 
possessing the element of energy under consideration is as likely in. its 
travels to occupy any one of them as any other. The energy is considered 
as made up of different elements of amounts «, %...¢ for the r possible 
states of the energy, in which it is distributed among equivalent cells. of 
numbers N;, Ny...N,; and the problem is to find m, m...",, which are the 
numbers of elements of energy that, in the ultimate state of statistical equi- 
librium, will reside in these groups of cells respectively, subject to, the 
conservation of its total amount E. The author arrives at the formula 
ne == Ne/(#*—1). This becomes Planck’s formula for natural radiation, 
with @ representing temperature, when the values of N and « are substituted 
in terms of A, and when another factor, A~', is adjoined to reduce the value to 
the same unit range of wave-length in all cases. The procedure of Planck 
for the elucidation of the statistical relations of natural radiation depends 
essentially on the assumption of a discrete or atomic constitution of energy ; 
and the indivisible element of energy, as estimated from the constants of the 
formula for natural radiation, proves to be of considerable amount, even 
compared with the energy of a molecule of a gas. A somewhat similar 
implication survives in the present development, but it now appears in the 
an absolute physical quantity. : E, E. F. 


/ 106. Noble Gases and the Equation of State. Ul. G. Rudorf, , (Ann. d. 
Physik, 81. 2. pp. 416-422, Jan. 28, 1910.)—-The author modifies his criticism 
[Abstract No. 1568 (1909)] of Happel’s proof of the equation, \ = RT + a/v 
for argon, where A is the latent heat of evaporation at the absolute tem- 
perature T and » the specific volume of the liquid at the temperature, T 
{Abstract No. 282 (1907)}. He shows, however, that agreement between the 
observed and calculated values of 9, does not exist at temperatures other than 
85°, and that a small inaccuracy in the value of A exerts a considerable 
influence on the calculated value of »,. Comparison of the values of % for 
argon, krypton, and xenon with the value for RaEm, on the assumption that 
the molecular weight of the latter is 176 [compare Ramsay and Gray, Abstract 
No. 1684 (1909)]}, indicates that the more probable value for the molecular 
weight of RaEm is 228 ; 
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706. Apparatus for Measuring Vapour Pressure of Dilute Solutions. 
R. Maier. (Ann, d. Physik, 81. 2. pp. 428-435, jn. 38 28, 1910. Extract of 
Dissertation, Tiibingen.)—Iilustrated description. 
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THEORY, ELECTROSTATICS, AND ATMOSPHERIC ELECTRICITY. 


707. Theory of Motion of Charged Ions through a Gas. J. J. Thomson, 
(Cambridge Phil. Soc., Proc. 15. No. 4. pp. 875-880, Jan. 81, 1910.)—In the 
usual method of calculating the velocity of a charged ion through a gas, the 
expression Xe\/muw for the velocity is obtained on the assumption that the ion 
after each encounter with a molecule of the gas starts afresh, and is as likely 
to move in any one direction as the opposite. The momentum communi- 
cated to the ion by the electric field in the interval before a collision, is 
assumed to be transferred to the molecule of the gas during that collision, 
from which it follows that the max. velocity communicated to an ion by the 


molecules against which it strikes. The mathematical theory is then worked 
out on this view and the mobility of an ion, ic, the speed with which it 
moves through the gas under unit electric force, is worked out, It is shown 
that the velocity, through hydrogen, of an ion made of a molecule of 

charged with electricity would be about half as much again as 


708. Initial Motion of Electrified Systems and Radiation Reaction. G. W. 
Watker. (Roy. Soc., Phil Trans. 210. pp. 145-197, March 2, 1910.)— 


the fundamental vibration may be brought within the visible spectrum-range, 
and at the same time the damping becomes relatively small. E. H. B. 


709. Electrification of Insulating Materials. W. Jamieson. (Nature, 
88. p. 189, April 14, 1910.)}—Strong electrification was found to be produced 
on stroking a bundle of strips of celluloid. If two narrow strips of celliloid 
were rapidly pulled between the fingers they both became electrified, one of 
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It seems clear, however, that the time during which the velocity is acquired 
by the ion is the average time during which the ion continues to move in one 
direction and not the time between two collisions, and the time taken for an 
ion to have its motion reversed by its collision with the other molecules may 
be much greater than the time between two collisions. This will certainly 
that of a charged molecule of methyl iodide through hydrogen, and so would 
easily be distinguished from it. E. H, B. 
them to be very small, the present paper considers charged systems of finite 
extent ; and, in examining the acceleration of such systems, allows for the 
reaction produced by the resulting radiation. The calculations thus made 
indicate the way in which the process of attempting to establish a uniform 
acceleration, at speeds nearly that of radiation, may fail. The damped 
harmonic train of waves may have such a small damping coefficient that 
it is no longer legitimate to neglect those waves, and a uniform acceleration 
cannot, in point of fact, be established: An uncharged sphere of atomic size 
: would, under ordinary conditions, give fundamental vibrations of frequency 
7 corresponding to extreme ultra-violet radiation, damped with exceeding great 
4 rapidity. But it is here shown that, at a speed approaching that of radiation, 
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the surfaces in contact being positive and the other negative. One of these 
surfaces if in Compression and the other in tension; with celluloid’ the 
compressed surface is always negatively, the stretched surface positivefy, 


DISCHARGE AND OSCILLATIONS. 


‘710. Absorption of Ions by Falling Water-drops. R. Seeliger. (Afni di 
Physik, 81. 8. pp. 500-518, March 1, 1910.)—A tepetition of sothe work by 
Schmauss [see Abstract No. 460 (1908)], whose results the author has not 
been able to corroborate. It is attempted to measure by an electrometer 
the negative charge brought down by a stream of drops of water falling 
through air ionised by Réntgen rays. Great care is taken to eliminate as far 
as possible errors arising from (1) the “ water-dropper” effect, as the drops 
leave the nozzle; (2) the Lenard-effect, as the drops hit the receptacle ; 
(8) the charging or discharging of the receptacle from other canses: The 
results are: (1) Water-drops falling through ionised air take wp @ smail 

charge, but this is only of a meastitable quantity, if the Roéntgen 
rays aré kept ionising the air as the drops are falling. If the’ Réntgen rays 
are stopped before the drops are let fall, there is no tracé of a tegative 
charge. (2) It is probable that the air film around each falling drop is much 
more strongly ionised, owing to secotidary radiation from the drop, than tite 
tithes too great.) Pv Bi 


Tit.) Fonisation produced by Eniladungsstrahlen, and Experiments. Nature 
of Radiation. E. R. Laird. (Phys. Rev. 80. pp. 298-810, March, 1910;)}<+ 
This paper describes a series of experiments upon the action of the tadiation 
from the spark of a Wimshurst machine or induction coil. By the thermo+ 
luminescent effect it is shown that the radiation comes from the whole length 
of the spark and cannot be due to metallic dust driven from the electrodes ; 
nor is this effect due to direct electrical induction. The only solid substance 
which appears to be transparent to the effect is thin celluloid im the form of 
films made by letting fall a drop of a solution of celluloid in ainyl-acetate-on 
water. The ionisation in the air or gas in the chamber into which| the radia- 
tion enters is not an effect of the metal electrode, or the walls of the chamber; 
neither is it produced by diffusion into the chamber of ions from the outside, 
but is entirely due to the contained air or gas. The relative effects obtained 
with air, coal-gas, CO,, turpentine, ether, ammonia, alcohol, methyl iodide, and 
H,O) ate given, and these ‘vary greatly with the different vapours. Experi- 
ménts on the reflection of the radiation are also described, That this 
radiation does not appear to be of the nature of a- or 8-rays of neutral pairs 
shot off from the spark is maintained, since it passes through 10 cm. of air, 
and yet is stopped by thin Al. It is also evidently not light of wave- 
length greater than 1000 A.U., since in the known regions quartz is every+ 
where comparable in transparency with air. The fact that the results ate 
independent of the nature of the electrode materials is a reason for thinking 


Rays of Positive Electricity. (Phil. Mag, 19. pp.424- 
1910.)=-In previous experiments [see Abstracts Nos. 1669 (190%), 
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128 (1910)} the streams of positive electricity were produced by means of an 
induction coil. When discharges are produced in this way the p.d. between 
the terminals varies considerably during the discharge, and the method is not 
suitable for those experiments in which accurate measurements of the p.d. 
during the discharge are essential. A Wehrsen (Mercedes) electrostatic 
induction machine is therefore employed, and by this means observations on 
the canal rays are made with p.d.’s varying from 40,000 to 8000 volts. 
Experiments are described which show ‘that the velocity of the particles 
is the same.when the pressure is very low, and the p.d. between the 
electrodes 40,000 volts, as when the pressure is higher and the p.d. only 
8,000 volts. It thus appears that when the pressure is high the velocity of 
some of the positively charged particles is greater than that which could be 
imparted by the electric field, as the particles move from the place where 
they are liberated up to the kathode. The place where the positively charged 
particles are produced can, by observation of the shadows thrown by obstacles 
placed in front of the hole in the kathode, be shown to be the region near the 
boundary of the dark space ; thus if the particles when liberated were posi- 
tively charged, the velocity they would acquire from the electric field would 
be that due to a fall through the dark space ; hence if this were the source of 
their velocity, a passage back through the dark space from the kathode to the 
anode would bring them to rest at the boundary of the dark space, and they 
would not travel any further down the tube.. Experiments are described to 
test this point, and as a result of these it is concluded that the great speed of 
the canal rays is not due to the direct attraction of the kathode on, their 
positive charges. It is again suggested, as in a previous paper [Abstract 
No. 128 (1910)], that the velocity of the positive particles when they have 
travelled some distance from the kathode is determined by the properties of 
a system of dissociating neutral doublets ; such doublets appear to compose 
the canal rays, or at least those which are deflected by electric.or magnetic 
forces. It is also found that the “retrograde rays” have the same velocity as 
the canal rays over wide variations of p.d.. In the case of these rays it would 
appear that the electric field: produces some kind of polarisation in the 
molecules which makes them eject the uncharged doublets along the line of 
motion of the kathode rays in their neighbourhood. While there is no 
question that the canal rays originate in the region near the outer boundary 
of the dark space, the place of origin of the retrograde rays is more difficult 
to fix: Experiments seem to indicate that some of the retrograde rays start 
kathode. A. E.G. 


- 718. Absorption of Kathode Rays in Gases. H. Baerwald. (Deutsch. 
Phys. Gesell., Verh. 12. 4. pp. 159-171, Feb, 28, 1910. Phys. Zeitschr. 11. 
pp. 145-158, March 1, 1910.)—Lenard was the first to carry out measurements 
rays by bodies of densities varying from that 

of hydrogen to that of gold; the method he employed was an optical 
one based upon the use of phosphorescent screens.: More recently Becker 
{Abstract No. 847 (1906)] has repeated the measurements, making use of an 
electrometer for this purpose. The results of these observers are in accord 
when the absorption coefficients are taken with air as unity, but the absolute 
values. of the coefficient. obtained are in the ratio 1:2 about. In the present 
paper, which is of a preliminary nature, results are given for air, hydrogen, 
nitrogen, oxygen, NyO, CO, CO», and SO;, which, with the exception of those 
for SO,, are in good agreement with those obtained by Becker, The latter, 
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however, calculated his dielectric constant by the Boltzmann electric method, 
while those made use of in the present paper are obtained from the index 
of refraction for sodium light by the Maxwell-Boltzmann law. | A. E. G. 


714. Nature of Magnelo-kathodic Rays. HH. Thirkill. (Roy. Soc., Proc. 
Set. A. 88. pp. 824-834, March 2, 1910.)—The failure to detect a charge on the 
magneto-kathodic rays, and the necessity of a magnetic field for their pro- 
duction, have led Villard and Righi fo regard them as a new kind of rays. 
Righi has recently put forward the hypothesis that these rays consist of 
neutral doublets : a negative corpuscle revolving round a positive ion. This 
would explain their lack of charge, their behaviour in a magnetic field, and 
some other properties of the rays. Experiments are now described which 
seem to show that these rays consist of slowly moving negatively charged 
particles. Under the influence of the powerful magnetic field, these have 
been coiled up to form a very fine spiral along the lines of magnetic force 
passing through the kathode. The discontinuity of the phenomena observed 
in many of Righi’s experiments is also explained by the above assumption as 
to the nature of these rays. The rays are shown to carry a negative charge. 
A Faraday cylinder is used for this purpose, the measuring instrument being 
a sensitive galvanometer, 4. E.G. 


"715. Heat Liberated at Anntikathode of Réntgen Tubes A. 
(jolie de Physique, 9. pp. 281-286, March, 1910.)}—Wien measured’ the 
energy of the kathode rays by the elevation in temperature of a known mass 
of water contained in a reservoir of which the antikathode formed the base, 
the rise in temperature being measured by a thermometer placed in the 
' water, He determined the energy corresponding to this elevation of tem- 
perature by placing in the water a coil of wire through which a known 
curtent passed. EE, Carter used a tube with cooled antikathode, and, 
following Wien’s method, found that the ropa Rs the kathode rays is 
48 gm.-cals. per sec. (Abstract No. 291 (1907)] e method now adopted 
is similar to that of Wien and Carter, and the results obtained are in accord 
with those of Carter. It is found that if W, represents the power of the 
primary in watts and Q the quantity of heat liberated per sec. in gm.-cals., 
then W,/Q =a constant = 67, for watts ranging from 228 to 440. It is 
suggested that it would be of interest to ascertain what fraction of the 
energy W; of the secondary is transformed into heat, and it is thought that 
feb ought to be about 4:17, ‘since the energy of the Réntgen rays MEG 
ec le. | 


Ditonite with Large Self-inductance. A. Broca and Delon. (Archives d’ El. 
Médicale, 18. pp. 886-887, April 10, 1910.)}—An apparatus by which ‘the 
potential obtained from a transformer is doubled, by means of a turning 
contact and a condenser, is constructed for the production of intense Réntgen 
rays... When the tube is put in series, the curve of the discharge presents a 
series of regular waves of large amplitude, but always of the same sign. 
These oscillations have a period of 1/2800 sec. for a tube requifting an 
equivalent spark of 10 cm. and delivering a current of 5 to 6 milliamps. 
The period is independent of the capacity of the condenser and also of the 
self-inductance of the transformer within very large limits. A, E.G. 


Effect of: Capacity of Electrodes on the..Discharge, Caudrelier. 
(Comptes Rendus, .150. pp. 615-616, _March 7, 1910,)--The author has 
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shown that the striations in the spark of an induction coil are due 
not only to the capacity of the primary circuit; but also to that of the 
elec of the secondary circuit [see Abstract No. 266 (1910)}. Using a 
small Rowland transformer having the windings so arranged that the 
electrostatic capacity is a minimum, and using points for electrodes he finds 
that there are no striations in the spark. If the spark-gap be shunted with a 
very small condenser striations immediately appear, The essential cause of 
this phenomenon is therefore the capacity of the arrangement. A.R. 
718. Potential Gradient in the Immediate Neighbourhood of the Kathode in a 
Luminous Discharge. W.H, Westphal. (Deutsch, Phys. Gesell., Verh. ik 
6. pp. 275-290, March 80, 1910.)}—The potential gradients at points ranging 
from 06 to 25 mm, from the kathode are measured, and that at the kathode 
(“ Potentialsprung”) is then obtained by extrapolation. A new null method 
of measuring the potential in the kathode rays is described. It is shown that 
a sound placed in the Crookes dark space is charged up at equal rates by 
negative and positive ions, The potential gradient at the surface of the 
kathode is, for any particular combination of gas and electrode metal, inde- 
pendent of the pressure and the current when the kathode-fall is normal. It 
is found to have a characteristic constant value which is in a certain manner 
related.to the normal kathode-fall. With an increasing abnormal kathode- 
fall. this ‘‘ Potentialsprung”’ also increases, but no connection between this 
and the kathode-fall is found. Further quantitative measures are in ee 


_ 719. Electric Dishes. through Hydrogen. J. Trowbridge. (Amer. 
Journ. Sci. 29, pp. 841-849, April, 1910.)—Certain hydrodynamic aye 
presented by the discharges of electricity through gases are discussed, : 
hydrodynamical analogies are more striking in discharges through gases at 
comparatively high pressures, while molecular theories apply best in hig 

rarefied gases. As the result of his experiments with various forms 

discharge tube the author arrives at the following conclusions : (1) The strize 
in Geissler tubes are analogous to waves set up in narrow channels by 
opposite pulsations of different periods. (2) Striz are greatly influenced by 
the direction of kathode rays. Certain forms of tubes can imitate the action 
of a transverse magnetic field in apparently increasing the conductibility of 
rarefied gas and restoring the condition of stratification. (8) Strie can be 
formed by condenser discharges ; and such striz lead to the supposition of a 
time of ionisation beyond our power of measurement. By means of a suitably 
placed diaphragm successive stages in stratification can be produced, (4) By 
modification of the form of discharge tubes rectification of alternating dis+ 
charges is possible. (6) The Doppler-effect in hydrogen is not modified by 
causing two sets of canal rays to oppose each other. ~ jeje Ss 


_ 720. Diffraction of Electromagnetic Waves by a Dielectric Cylinder. C. 
Schaefer and F. Grossmann. (Ann. d, Physik, 81. 8. pp. 465-499, 
March 1, 1910.)}—An amplification of an earlier piece of work [see Abstract 
No. 882 (1909)]. Two-thirds of the paper is mathematical and cannot be ab- 
stracted. In addition to what is mentioned in the above Abstract, it is shown 
that, to the side of the dielectric cylinder, at right angles to the direction of 
propagation of the waves, there are interference bands, just as in front of the 
cylindér, but the distance between two maxima in the latter case. is 4/2, 
wheréas in the former case it is A (A= wave-length). The peculiar distribu- 
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tion of energy round the surface of cylinders of different diameters is shown 
in Curves. Curves also show the connection between the energy at a point 
10 cm. behind the cylinder axis and the radii of cylinders. ‘The form of these 
curves is shown to be connected with electric oscillations in the dielectric 
cylinder. The case in which the electtic field is petpendicular to the 
cylinder axis is also considered. The theory is tested by the use of short 
electtic waves from a Hertz oscillator. A thermo-couple is used “as 
detector ; the dielectric cylinder is water in thin-walled glass tubes: The 
experimental results confirm theory in nearly every particular. The authors 
claim that this is the first time that an electric oscillation in a dielectric has 
been demonstrated. i TPB 


721. Measurement of High-frequency Resistance of Wires. . J. A. Fleming. 
(Electrician, 64. pp. 716-717, Feb. 11, 1910.}—Using the apparatus described 
in Abstract No. 2508 (1910), the author has re-measured the high-frequency 
resistance (R’) of certain standard sizes of straight copper wires. The 
resistances are for damped oscillations, but the correcting factor is only 
about 1:007, so that the difference is negligible (<1 per cent.); the correc- 
tion for the condenser charging current passed through the wire is less than 


y of R'/R for 
Conductor Tested. Frequency), Ratio of Oscilla- Remaris. 


Bare No. 14 S.W.G. 
A wire 


Diameter, d=0°208 cm 59 760 || lated 
Bare No. 16 S.W.G. three terms of 
copper 475,000 4°57 453 Russell formula, 
626 cm. 485,000 4°57 . 4°56 
No. 86 S.W.G 
Wife,....... | 610,000 101 Calcubated by 
880,000 106 107 interpolation 
No. 40 S.W.G, | | from Kelvin 
880,000 1-005 Ber, 


ELECTRICAL PROPERTIES AND INSTRUMENTS. 

722. Sensibility of the Barretter. B. Gati. (Phys. Zeitschr. 10. pp. 807- 
898, Nov. 22, 1909.)—The author has now been able to produce barretters 
having a wire diam. of 0°5 » (00005 mm.), the difficulty of production being 
so great, however, that only about 1 to 2 per cent. of those made are usable) 
A calibration curve of one of these barretters is reproduced, showing that 
with a galvanometer of sensibility 1 x 10" amp. a deflection of 60 . is 
obfained for 81 microamps. (5 divs. for 1 microamp. high- frequency 
current). With a pivot galvanometer of sensibility 1 x 10~* amp., 10 divs. 
are obtained for 85 microamps. These barretters burn out if 8 milliamps. are 
passed through them ; the optimum bridge current is 2°56 milliamps., as com- 
pared with 18 milliamps. for the The’ 
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723. Electric Wave Receivers. H.W. Webb and L. E. Woodman. 
(Phys. Rev. 80. pp. 192-198, Feb., 1910.)\—The Klementi¢ receiver has been 
considered in an earlier paper [see Abstract No. 1924 (1909)]. It was shown 
there that the use of a fine platinum-constantan couple gave greatly increased 
sensitiveness. In the present paper the “radiometer” receiver, devised by 
Hull, is considered ; an entirely new form, however, is used. The resonator 
itself is the suspended system in the radiometer, and the vane at one side is 
heated directly by the induced currents passing through it. The vane is of 
Au or Pt-foil, the latter being by far the more sensitive. A mica vane behind 
the foil cuts off the gas action on the one side. The arrangement is made 
symmetrical, so that it is indifferent to ordinary heat radiation. For very 
short waves the vane itself is the resonator. The pressure of the gas for 
max. Sensitiveness is 004 to 007 mm. The zero reading is very steady. 
When everything is taken into consideration, this receiver is ten times more 
sensitive than the best Klementic ; it is self-contained, but on the other hand, 
the resonating length cannot be easily altered. Mechanical receivers de- 
pending on electrostatic and electrodynamic forces are then considered, and 
it is shown that when energy sufficient to give several thousand division 
deflections with a Klementi¢ was incident upon a very delicate electrostatic 
receiver, there was no visible deflection. From theory it is shown that the 
sensitiveness of a mechanical receiver falls off far more rapidly as the wave- 
length is diminished than does that of “ temperature” receivers. T. P. B. 


724. The Bifilar Electrometer and its Applications. P. T, Wulf, (Annal. 
Soc. Sci. de Bruxelles, 84.1. Mem. pp. 1-87, 1910.)—In this prize memoir a 
full account is given of the author’s electrometer and its uses [see Abstracts 
Nos. 1087, 1910 (1907) and 1104 (1909)]. In its simplest form it consists of 
two fine Pt-coated quartz threads which hang side by side from an insulating 

support and are kept in tension by a piece of tin-foil fixed to their lower 
ends. On receiving a charge the threads move apart in the centre and the 
displacement is measured with a microscope. To render the instrument 
suitable for transport, the tin-foil is removed and the threads are attached at 
their lower extremities to a thread of quartz bent im the form of a semicircle. 
In order that the instrument may indicate sign as well as magnitude of charge, 
a threads are surrounded with a charged auxiliary conductor. The theory 

of the instrument is examined, and the relation between potential and dis- 
placement of the threads is shown to be nearly linear. The capacity is 
measured experimentally (0°4 cm. for the moving parts), and the variation of 
capacity with movement of the threads is shown to be very slight. The form 
of the calibration curve is shown to be independent of the potential of the 
auxiliary conductor. Examples are given illustrating the applications of the 
instrument to measurements in radio-activity and in atmospheric electricity, 
and auxiliary apparatus for these purposes is described including a photo- 
graphic recorder. The memoir concludes with a description of the use of 
the instrument as an oscillograph. 


. 926. A Theoretical and Experimental Study of the Vibration Galvanometer. 
F. Wenner. (Bureau of Standards, Bull. 6. pp. 847-878, Feb., 1910.)—The 
importance of the e.m.f. developed by the relative motion of the magnet and 
the winding of the galvanometer is pointed out and the general theory of the 
instrument is developed. The fundamental equation is stated and a solution 
is obtained giving the various working constants in terms of the intrinsic 
constants. The advantage of using a transformer with an instrument de- 
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veloping a relatively large back is shown. ‘The double period some: 
titnes ‘Observed fs due to the system being’ unsymmetrical. A method of 
tuning more sensitive than the method generally employed is described, It 
consists in adjusting the frequency of the driving force or the moving system 
so that the phase-angle between the driving force and the displacement pro- 
duced is 90°, Equations are found giving the intrinsic constants in terms of 
the resistance, the direct-current sensibility, the current sensibility, the e.m.f. 
sensibility, and the resonating frequency, all of which can be accurately 
measured. Intrinsic and working constants for three instruments are given, 
some of which were detérmined by two independent methods and thus 
serve as checks on the theory. In designing a high-sensibility instrument 
for bridge work the following rules should be observed: On account of the 
back e.m-f. the resistance of the galvanometer should be very much smaller 
than the resistance of the bridge. The back e.m.f. should be one-half of the 
impressed e.m.f. The mechanical power necessary to maintain a vibration 
of unit amplitude at the desired frequency, should be as small as possible. 

“A. R. 


726. Change of Conductivity of Solid Copper lodide in Light. G. Rudert. 
(Ann. 4. Physik, 81. 8. pp. 559-596, March 1,1910. Extract from Dissertation, 
Jena, 1909.)}—Thin layers of copper iodide were prepared by the action of 
iodine vapour on a kathodic deposit of copper on a glass plate. The Cul 
layers were transparent, and 100 to 800 ws thick, The chief observations are 
summed up by the author as follows: Copper iodide experiences, when 


| exposed to light, an increase in electrical conductivity. Its conductivity 


both in light and in darkness is metallic. The increase on illumination is 
apparently reproducible any number of times. The falling-off of the resist- 
ance in light as well as its return in darkness take place gradually. A sudden 
change of conductivity at the commencement of illumination is not observed. 
The action, whilst noticeable in the red portion of the spectrum, increases in 
an extraordinary degree towards the shorter wave-lengths, especially in the 
blue, The light-absorption in the Cul goes down to \ = 880 yp (as far as was 
observed) parallel to the effect. The effect is proportional to the intensity 
with very short times of illumination, but no longer increases in an equal 
degree with longer illumination. The absolute as well as the relative 
decrease of resistance on exposure to light, is greater the greater the resist- 
ance of the preparation in the dark. With preparations poor in iodine the © 
following dependence of the effect on temperature is shown: The action 
which is produced by constant short illuminations increases with rise of 
temperature. On the other hand, the changes in conductivity due to pro- 
longed illumination are greater the lower the temperature is, The author 
suggests the following explanation of the phenomena: The light causes in 
the Cul an electric neutral dissociation process, by which free iodine is 
formed. This follows the laws which hold for photochemical reactions, and 
especially is proportional to the duration of the illumination, and to the 
intensity of the light. The appearance of the dissociation products of the 
Cul formed in the light produces a further reaction which unites the same 
again to Cul, and so after longer illumination a stationary state is brought on. 
The counter reaction has the Yi ihe of ordinary chemical 
reactions, and is not influenced by light. j. J. S. 


‘727. Conduction of Electricity through Solid Silver Chloride. M. Le Blanc 
and F. Kerschbaum, (Zeitschr. Elektrochem. 16. pp. 242-244, April 1, 
1910.)—The authors communicate a number of peculiar phenomena observed 
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in the case of electrical conduction through solid silver chloride. It was 
found that when a voltage of 10 volts was applied to the electrodes at room 
temperature, containing a cylinder of silver chloride between them of about 
49.mm.’ x 8-4 mm., a current. of about 2 x 10-’ amp. was obtained, showing 
a resistance for the silver chloride of many million ohms, After some time 
(hours), however, the current began to increase at an ever-increasing rate, 
until by the fifth day the current was 58 milliamps., while the electrode 
potential had fallen to 2°1 volts. The resistance therefore had fallen to about 
40 ohms. By starting with a higher voltage this increased conductivity 
could be reached sooner. A reversal of the current did not alter things 
essentially, A determination of the resistance of the cylinder by alternating 
current gave values similar to those calculated from electrode potential and 
current strength. No metallic silver could be detected even after 6 amp.- 
hours had flowed through the silver chloride, The authors consider that 
they are here dealing with electronic conduction. _ i A. F. 


728. The Wehnelt Interrupter. K. T. Compton. (Phys. Rev. 80. Pp. 161- 
179, Feb., 1910.)—A systematic experimental study of the interrupter is made 
with anode points of different size. With gradually increasing current the 
action of the interrupter can be divided into three stages—the electrolytic, 
the interruption, and the fatigue stages. The lower and upper limits of the 
interruption stage and causes which affect these, and the frequency of 
the interruptions, viz., strength of solution, temperature, capacity, and induct- 
ance, are studied, and, after stating various explanations of the phenomenon 


which have been nana: the following ticy of the process is put 
forward: The electrolyte immediately surrounding the wire anode is 
vaporised by the heat developed, not in overcoming the ohmic ‘resistance 
of the Pt, but in overcoming the transition resistance between the wire and 
the liquid, and the resistance of the electrolyte very close to the point. As 
this greatly increased resistance increases the amount of heat evolved for the 
instant, a portion of the vapour is dissociated into oxygen and hydrogen, and 
thus an insulating sheath of an explosive mixture is formed’ round the point, 
stopping the current. The arrangement then acts as a charged condenser 

with small capacity and high p.d. The latter breaks down the gaseous 
dielectric, exploding the mixture, and permitting ‘the liquid again to make 
contact. With regard to the current-time curve shown, the following observa- 
tions are made : The higher the temperature of the electrolyte, the shorter is 
the part bc of the curve. The greater the self-induction, the longer and less 
erect is the part ab. The larger the anode point, the larger are the dimensions 
of the whole figure. With excessive currents the break may occur before 
b is reached, the figures become irregular, and some sections may be skipped. 
The higher the conductivity of the solution, the larger is the whole figure, 
and ¢b becomes more erect, The greater the specific heat of the solution, 
the longer is aks and the greater 9, self-induction in the circuit, the more 
regular are the interruptions. 4G. E. A. 
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_.|) 720. Resistance of Certain Electrolytes in a Magnetic Field. W.W. Stifler. 
(Phys. Rey. 28, pp, 882-885, May, 1909, Abstract, of paper before, the 


on... The, electrolytes used..were cobaltous chloride,. ferric chloride, and 
copper, sulphate. The field,strength was 20,000 c.g.s, units, The average 
decrease in resistance when the field is on is about 0°28 per cent. in. the.case 
of cobaltous chloride, and 0°26 per cent. for ferric chloride. This change of 
resistance is independent of the direction of the field, and of the direction 
of the bridge current through the electrolyte. In the case of copper sulphate 


Influence of Pressure.oe the E.M.F. of Standard Cells, ‘Cohen and 

R, Sinnige. (Zeitschr. Phys. Chem. 67. 5. pp. 518-587, Sept. 24, 1909.) — 
results of such experiments as are described in a former paper [see 
ap No, 574 (1909), and ibid,, 67. 1. pp. 1-47, July 6, 1908] render. it_pos- 
ible to determine the influence of pressure on the c.m,f, of standard cells. 
In the experiments described in the present paper, Weston and Clark cells 
are subjected to pressures of 1, 250, 500, 750, and 1000 atmos. _ In the case of 
the Weston cell the mean value of dE/dP is 0'682,x 10-* volt per atmo.,.and 


ate as follows :—_ 


= oP. EMF. p. 
1.02180 | 0608 "500° 149684190 
102802 | 0628, 750 142988) 117, 
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781. Mechanical Measurement of ‘Hysteresis, in a Rotating Field, G, 
Vallauri. (Atti. dell’ Assoc, Elettr,.Ital. 18,. pp. 487-456, Sept.-Oct., 1909. 
Elettricita, Milan, 84. pp. 126-127, Feb..24, and pp. 141-148, March 8, 1910,) 
~The author divides previous investigations into two classes; (1) Those 
which differentiate between rotating and alternating hysteresis, and (2) those 
which make no particular difference between the two. Examination of the 
methods employed under class (2) leads him to the conclusion that the fields 
actually employed in these cases were practically alternating. in. character; 
whilst all authors who have made use of the mechanical method belong 
to class (1). In the present research the author employs a form of Ewing 
hysteresis-tester, in which the mechanical torque exerted on the specimen is 
measured by weighing, The magnetic induction is measured baliistically, 
and ranges between 1800 and 20,000 gauss. The eddy currents are arrived 
at by calculation, and the friction losses separated from the total losses by.a 
special method described. The hysteresis losses are then obtainable from 
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the! equation = QxgC/V = 898 where'O is the torque in the 
volume of the ‘iron, and w, the rotating hysteresis loss in ergs pet’cni.*'per 
cycle. ‘The alternating hysteresis (w) was determined ballistically for com- 
‘parison, and curves are given ‘showing the hystéresis loss for various induc- 
tions ; and for a rotating field also, These show that the ratio w,/w, has its 
maximum (= about 2) at values of B below 4000, and falls off to unity at 
‘B=17,900; A similar behaviour is shown by the phase angle ¢ from 
the equation w, = }#HB sin 9, if ¢ be plotted as a function of B. From the 
‘angle ¢ the angle of lag of the magnetic axis of the armature can be 
‘determined ; this reaches a maximum of 7° at B = 4000, and falls to 09° 
above B = 9000. The measurements are considered to indicate that rotating 
hysteresis varies with the magnetisation according to a law’ which is entirely 
different from that of linear alternating hysteresis. The rotating hysteresis 
B = 20,000. | L. H.W. 

Maurain. (Comptes Rendus, 150. pp. 777-780, March 21, 1910.)—The tests 
have been carried out only for low fields, an alternating field of intensity 
decreasing gradually towards zero being always superposed to reduce the 
hysteresistoaminimum. Three rings, A, B, and C, have been tested contain- 
‘ing 0-045, 0°18, and 0°87 per cent. carbon respectively. For low fields (eg., 
H = 0°09) the permeability of A rose to a maximum at about 200°C., fell to a 
minimum at 650°, attained a second maximum at 680°, and then diminished as 
the critical temperature was approached. The minimum at 550° seems to be 
due to a modification of the iron itself, as it does not occur with B and C. 


‘These latter show enhanced permeability at about 225° and 155° C. respec- 
tively. This behaviour is considered by the author to be connected with 
variation in the magnetic properties of cementite, the critical temperature of 
which has been shown by Wologdine to be about 180°. A. D. R. 


783. Magnetic and Electrical Properties of Iron-Silicon Alloys. ©. F. 
Burgess and J. Aston. (Metallurgical and Chem. Engin. 8. pp. 181-188, 
March, 1910.}—The paper describes a continuation on the same lines of the 
authors’ previous researches on iron alloys [see Abstracts Nos. 446 and 616 
(1910)]. Silicon-iron alloys were shown by Barrett, Brown, and Hadfield to 
be of considerably greater permeability than ordinary iron. The present 
tests do not show a general improvement of permeability due to the presence 
of Si in electrolytic iron, but the experience of practice is confirmed in that a 
high-Si alloy, after annealing at high temperature, is of high permeability for 
very low magnetising forces and densities such as are used in transformer 
design. The improvement found here is not so great as in commercial 
materials, and hence it may be that the effect of the Si is more pronounced 
in the presence of certain impurities or after special heat treatment. The Si 
alloys have high electrical resistance, which renders them suitable for trans- 


Burgess and J. Aston. (Metallurgical and Chem. Engin. 8. pp. 191-194, 
April, 1910.)—Data are given of tests made upon various samples of electro- 
lytic iron, together with those upon the original anode material, thus exhibit- 
‘img the effect of refinement upon the magnetic quality. Tests are also 
described on cértain commercial ‘steels representing varying degrees of 
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purity. {In genéral, the material of higher purity is of higher magnetic 
quality, and the refining of commercial steels results.m improvement.in 
the magnetic properties. ‘The amounts of impurities met with in com, 
mercial practice do not, however, cause serious deterioration of the quality, 
| heat and mechanical treatment has an importance equal to that,of 
chemical composition, and proper annealing — results in marked 
im the magnetic quality. | A, Dy 
785. Magnctisation at very Low Temperatures. P..Weiss and H. Kamer- 
lingh Onnes.. (Konink. Akad. Wetensch. Amsterdam, Proc. 12. pp. 649- 
677, March 24,1910. Communication No. 114 from the Physical | 
if tht Also Comptes Rendus, 150. pp. 686-687, and pp. 687-689, Marc 
1916.)—Starting from Langevin’s electronic theory Of magnetism, supple- 
mented by Weiss’s idea of a molecular field [Abstracts Nos, 1449 (1905), :1980 
(1907)], it is taken that the sum of the molecular magnetic moments is Only 
to be obtained from the magnetisation at absolute zero, as it is only themthat 
heat motion can no longer prevent ‘the magnetisation from attaining its full 
value. To test the theory comparative measurements of the saturation 
intensity were made by the method of the maximum couple exerted; by 
an intense magnetic on an ellipsoidal specimen. Short ellipsoids: of 
Fe, Ni, Co, magnetite, V, Cr, and Mn were tested at ordinary temperature 
and at the temperature of liquid hydrogen (20° abs.), in fields up to 24,200 
gauss. The ratio of the intensity of magnetisation at 20° abs. to that at 
temperature was found to be: Ni, 10548; Fe, 10210; magnetite, 
10569. It is considered that in ferromagnetic substances the magnetic atom 
does not itself change much with temperature. In experimenting with pure 
Mn jit was found that this metal can exist in two states, paramagnetic’ and 
ferromagnetic, and a hysteresis curve is given for a rod of the ferromagnetic 
manganese. There is an absence of strong magnétism in V, Cr, and Mn at 
low temperatares. Details of the:méthod, apparatus, and measurements -are 
given in the first-mentioned paper. [Evrrata, Konink. Akad. Wetensch, 
Amsterdam, Proc. 12: 774, April 28, 1910-] G, Bia. 


736. Thermomagnetic Properties of Elements, H. E. 5. G. du Bois and 
K. Honda. (Konink, Akad. Wetensch. Amsterdam, Proc. 12.’ pp. 
March 24, 1910. Communication from the Bosscha Laborat.)—An investiga- 
tion undertaken to judge whether Curie’s conclusions admit of the extensive 
generalisation given to them. The torsion balance method combined with a 
non-uniform field was atiopted, and the elements are classified as para- 
magnetic and diamagnetic, each of these groups being subdivided into three 
others according as the susceptibility is constant, increases or decreases with 
heating. The most remarkable properties are shown by tin; if the diamag- 
nétic grey tin is slowly heated, at 82° the \specific susceptibility (0:29) 
changes almost suddenly (like the density), and at 86° passes. thro 
zero. Further heating continuously increases the susceptibility, so that 
about 60° the value (+0°08) for paramagnetic tetragonal tin is reaghed, 
which afterwards remains practically constant. At the melting- point 
a discontinuity from. +008 to —004 takes place, the diamagnetic ‘lig 
metal remaining nearly unchanged, The results evidently undermine i 
sartng paints of Langevin’s, theory.. 


787. Bffect ef Longitudinal. Stress.on Magnetisation..oy Rocks. R: Otani. 
(Mathematico-Physical Soc., Toky36, 5. 12. pp. 190-197, Jan., 1910.)—A 
VOL. XIII. 
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study ‘of the change of intensity of magnetisation caused by mechanical 
compression in the direction of magnetisation. In the magnetometric 
method employed the coils were fixed vertically to a stone pillar; the 
specimens tested were prisms of square section about 20 cm. x 29 cm.’, and 
the compressing apparatus consisted of a simple lever and set of weights, the 
maximum stress employed being over 16 kg./cm.". Eight different kinds of 
volcanic rock from localities in Japan were tested, and in all cases the 
intensity of magnetisation decreased with increasing pressure, the field being 
constant. The numerical value of 21/I lay between 1/10 and 1/100, and the 
ratio decreased with increase of field. The susceptibility ranged between 
0-002 and 0-006. G. E. A. 


788. Magnetic Properties of the Two Kinds of Ions of Oxygen. Miss D. B. 
Pearson. (Cambridge Phil, Soc., Proc. 15. No. 4, pp. 878-874, Jan. 81, 
1910.)}—-Oxygen, ionised by passage through a long tube lined with uranium 
oxide; was passed between the poles of a strong electromagnet and then into 
a Faraday cylinder connected to a Dolezalek electrometer, to discover 
whether the magnetic field effects a separation of the ionised oxygen into 
_ its positive and negative constituents. No certain indication of any such 
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Radiation froma an: Electron receiving any Impulse. L.. Silberstein. 
(Ann: d. Physik, 81. 4. pp. 823-836, March 15, 1910.)—An analytical paper obtaining 
expressions for the radiation starting from a spherical electron whose velocity is 
suddenly changed by an impulse. A number of cases are considered, including that 
of the sudden acquisition by the electron of the speed of light when starting from 
rest. [See Abstract No, 459 (1910). ] E. H. B. 


740. The Charge of the Electron. J. Perrin. (Phil. Mag. 19. pp. 488-489, 
March, 1910.}—A note in answer to a paper by Millikan [see Abstract No, 411 
(1910)}. The author points out that his work is free from the objections therein 
[See Abstracts Nos. 1816 and 1821 (1908). T. P. B. 


741, Shape of Beams of Canal Rays. J. A. Orange. (Cambridge Phil. Soc., 
Proc. 15. 4. pp. 884-836, Jan. 81, 1910.)—Further experiments, which confirm the 
view [see Abstract No. 496 (1910)] that the constituent canal-rays are straight 

A. D. 


“742, Electric Discharge and One-fluid Theory, F, E. Nipher. (Acad. Sci. 
St.. Louis, Trans. 19. 1. pp. 1-20, 1910.)}—An account of an examination of electric 
discharges illustrated by photographs, the evidence being considered by the author 


"143. Sensibility of Barretter Arrangements. H. Zollich. 
pits Trea 22, 1909.}—A theoretical consideration as to how the greatest 


744. Secular Variation of Magnetic Elements. A. Angot. (Comptes Rendus, 
180. pp. 668-569, Feb. 28, 1910.)—From thé réduction of the magnetic observations 
of the Paris station of Val Joyeux it is found' that the horizontal component steadily 
increased from 1901 to 1907, and it is now Geéfinitely decreasing in value'from year 
to year. Most of the other elements show variations of an opposite sign for the 
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746. Nickel Wire Resisiance Furnaces. R. Lorénz and G. v. Hevesy. 
(Zeitschr. Elektrochem. 16, pp. 185-190, March 15, 1910.)—The nickel wire 
should be laced, not merely spun, with asbestos ; if the tubular furnace con: 
sists of metal, the metal should be wrapped with asbestos paper. On thé 
outside this nickel heater should be tightly wound with asbestos cord, and 
the body be provided with two concentric jackets, best of glazed porcelain; 
The object is to keep out the oxygen. Nickel appears to be. oxidised in the 
same way as copper is according to Heyn, the oxide forming a eutectic 
alloy in the metal. Heating up to 700° C. is borne without noticeable oxida 
tion. At higher temperatures the oxidation becomes pronounced, and at 
1000° C. ordinary nickel furnaces only last a day or two. .When nickel 
heater-coils are heated for many hours and afterwards tested for resistance at 
17° C., the resistance appears diminished by about 1 per centi, provided the 
temperature has not exceeded 700° C. ; the diminution is probably due to the 
expulsion of occluded gases. When the temperature of 750° C. has been 
exceeded, the resistance is afterwards found to be mwbch increased, and moté 
than 50 per cent. of oxide was detected in such wire, Several furnaces for 
temperatures up to 1200° C. adh te 
{compare Abstract No. 2184 (1909))}. H. 


E. M. Heumann. (Amer. Electrochem. Soc., Trans. 16. pp. 207-218 ; Dis 
cussion, pp. 218-215, 1909.)—The authors describe various experiments taade 
in carborundum furnaces under different conditions ; analyses of the \pro- 
ducts are not mentioned. The furnaces were built up of firebricks; carbon 
plates (made of grainy carbon) were placed vertically face to face between 
the horizontal carbon electrodes, which were surrounded by the charge, and 
plates and rods of carbon, to be converted into silundum, were embedded \in 
the charge. The charge consisted either of a mixture of sand and carbo- 
rundum (Tone’s reactions : SiO; + 2SiC = 8Si + 2CO) or of sand and’ carbon 
(SiO, + 2C = Si + 2CO); the latter reaction is preferable, 4s the materials are 
cheaper. The best results were obtained with the latter reaction when the 
furnace was not covered, so that the gases could escape and burn all over the 
surface. It would appear that the silicon vapours:penetrate into the carbon 
and convert it into a hard, heavy, grey or greenish mass, whose résistance 
decreases at higher temperature. According to F. J. Tone (discussion), 
Bélling’s silundum is essentially carborundum, of which it contains from 96 
to 99°5 per cent. J. W. Richards thought that carbon and silicon acted 

747. Electric Smelting of Copper Ores and Intermediate Products of Copper 
Works. W. Borchers and W. Wolkow... (Metallurgie, 7.. pp. 99+102, 
Feb. 22, 1910.)—-Some years ago Borchers obtained very favourable results 
when smelting copper ore in a small electric furnace, and he therefore asked 
metallurgists to supply him with materials for similar experiments,’ The 
paper is a report on experiments made by Wolkow, also at Aachen and with 
a small furnace, with an acidic copper ore, rich in silica, containing 8 per 
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cent. of copper, 55 of silica, 12 of CaO, 6 of FyOs, 7 of AlysOs, 6°8 of MgO, 
and 8 of sulphur. The ore was easily melted, without addition, in an arc 
furnace. The ore should be smelted to a matte, the matte roasted, and the 
product electrically smelted again mixed with about the same amount of ore. 
There were. hardly auy copper losses from volatilisation and dust: ; HH. B. 


948) Preparation of Potassium Manganate by Fusion. P. Askenasy and 
S$: Klonowski.- (Zeitschr. Elektrochem. 16. pp. 104-114, Feb. 1, 1910. 
Inst: f£. physik: Chemie u: Elektrochemie d. techn, Hochschule, Karlsruhe. 
Disseftation by $8. Kionowski.)—The potassium manganate to be used in 
the technical electrolytic preparation of permanganate must be free of com- 
pounds like chlorides, nitrates, and sulphates, which would destroy the 
passivity of the iron anodes. Chlorates and nitrates must hence not be used 
as oxidising agents in the fusion of manganese dioxide and pure potash. 
The authors discuss the temperatures and air (or oxygen) pressures suitable for 
thi¢fusion. Ordinary mixtures of dioxide and potash are inclined to sinter, 
and thus to’prevent the access of air and the introduction of water-vapour ; 
these troubles are overcome by heating the mixture first for several hours up 
te 250°, and afterwards powdering the product. The yield of manganate is 
best at 600° ‘in air, in oxygen at a higher temperature. A considerable 
amount of manganate is already formed at 240° ; at 880° the yield is lower. 
This faliin'the yield is due to adecomposition of the manganate if the partial 
gas pressure sinks below a certain value. Above 620° decomposition again 
results. Manganese oxide Mn,Oy, substituted for the MnO, behaves. similarly 
ii fhiis respect. The authors agree with Haber and Bruner {see Abstract 
No. 892 (1905)] that potassium manganate, K;MnQ, is reversibly decomposed 
into manganité and oxygen, bunt stable: the 


748. Electrolytic: Preparation of Potassium P. 

and §. Kionowski. (Zeitschr. Elektrochem. 16. pp. 170-176, March 1, 1910.) 
~~Having studied the preparation of potassium manganate by fusing man- 
ganese dioxide with caustic potash [see preceding Abstract], the authors inves- 
tigate the electrolytic oxidation of the manganate solution which was first 
adopted. by the Chemische Fabrik Schering with diaphragm, and is now 
applied by Schuckert and Co; after J]. Hess and B. Fraass without diaphragm. 
The authors use electrodes of iron (kathode a cylinder) and also of Pt with 
and without diaphragm ; the evolution of oxygen in diaphragm cells is con- 
siderable. in cells without diaphragms there is reduction at the kathode, 
which is small, however, and manganese dioxide makes the electrolyte turbid. 
When the current density is diminished at the kathode, this dioxide adheres 
to the:kathode:o The authors recommend that electrolysis be carried out at 
60°..C.. without diaphragm, ‘with a ‘kathode density of 85 amps./dm.’, a ten 
times smaller anode density, af electrode distance of 15 or 20 mm., and a 
of 2°8 volts ; 

01780. Studiesoon Ez. Donen. 
Phys. Chem. 68, 2..pp. 214-231, Nov. 9, 1909.)—The author has confirmed 
an observation made by Haslinger'in 1908 “On a New Form of Tin Plague,” 
and attempted its explanation. The phenomena, first noticed as a develop- 
ment of ‘a fine crystalline structure on the tinned surface of an air-compressor, 
can be obtained-on the surface of sheet tin and tin-foil by “ infection,” and 
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occurs at all températures up to 184° C. ‘It is thetefore quite .a distinct 
change from the formation of grey tin (the usual tin plague), and from the 
conversion of rhombic into tetragonal tin occurring: at 161° C.:. Finally the 
decay was ascribed to the mechanical work put upon the tin having produced 
a metastable condition, from which the material tends to revert at all tem- 
peratures, the conversion being accelerated by heating and by:a process of 
infection, i.¢., by being in contact with material in which the change has 
commenced. The phenomenon, which can probably occur in all 
F.C. AL L. 
761. Solid Solutions of the Elements. w. Guertter. (Zeitschr. Phys. 
Chem. 68. 2. pp. 177-208, Nov. 9, 1909.)—The author discusses the relations 
existing between solid and liquid solutions, between isomorphism and crystal- 
line shape, and the extent to which the mixed crystals in metallic alloys can 
be regarded as crystalline solid solutions. Solid solutions are exactly parallel 
to liquid’ solutions ; théy are isomorphous. On the other hand, the term 
“ mixed crystals” indicates an isomorphism of crystal form. ~ The existetice 
of diffusion phenomena in the solid and the development of’ heat during the 
formation of solid solutions are exactly analogous to similar effects observed 
in liquid solutions. Recent researches show that alloys free fron! solid solu- 
tions do not exist. The influence of crystal form on the formation of mixed 
crystals appears to be very slight, since examples of two isomorphous elements 
which form continuous series of solid solutions with a third element and ‘yet 
show very little mutual solubility in the solid are fairly numerous. On’ the 
other hand, cases are known of two elements of different crystal fori 
rise to a continuous series of solid solutions.’ ' The view that ‘nixed 
are not known between elements and compounds is erroneous, many éxamples 
of such mixed crystals ‘being known, notably Fe—Fe,Si and yFe—FesC. 
The same relations with regard to the formation of mixed cry$tals exist hefe 
as exist in the case of the elements, In the formation of these solid solutions 
the properties which distinguish the compound fram the components are 
gradually lost, rendering difficult’ the RYO of the formation of 


Stricter’ of Iron al High Rosenhatn 
and J.C. W. Humfrey. (Roy. Soc., Proc. Ser. A. 838i pp.'200-209; Jam, 7, 
1910.)—-The authors have carried out some preliminary experiments, with 
a view to studying the modes of deformation of metals at high temperatures, — 
on a commercially pure iron (transformer sheet) containing less than 0°25 per 
cent. total impurities. Oxygen was removed by heating the metal in pure 
hydrogen at 900°C. Derived differential curves showed arrests on heating, 
at 770° and 940° C., and on cooling, at 904° and 768° C. By means of’a 
specially designed apparatus it was possible to electrically ‘heat’ polished 
specimens in vacuo, and, when at the desired temperature, to strain them 
by means of a coiled spring. The temperature, which varied considerably 
along the specimen, being low at the ends and high in the centre, was indi- 
cated by the fusion of minute particles of various salts placed on the Back 
of the specimen. Microscopic observations were made on specimens which 
had been heated without and with straining. Unstrained specimens showed, 
in the central hottest portions, superposed upon the regular ferrite structure 
‘more regular and larger crystals exhibiting well-defined twinning similar to 
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the y-iron structure observed in Ni-steels. The strained specimens showed 
at the cold ends an unaltered surface, but as the temperature increased the 
ferrite crystals were cross-hatched with slip bands, increasing in intensity 
until at a. certain point a sharp line of demarcation appeared, beyond which 
the slip bands cease and the surface of the metal becomes covered with double 
boundaries as in the unstrained specimens. Néarer the hottest portion of 
the specimen minute slip bands were found. These became regular and 
well-defined in the centre and hottest region of the specimen. Since metals 
without critical points, like Cu and Pt, do not show this phenomenon, the 
discontinuity of surface in the case of iron is associated with the existence of 
the three allotropic modifications a, 8, and y in the various temperature- 
ranges, the sharp line of demarcation marking the a/8 change. When the 
stress was high enough to break the specimen, fracture always occurred on 
the colder side of this line and not in the region of highest temperature 
as observed in the cases of Cuand Pt. The results indicate that as the tem- 
perature increases a-iron becomes weaker and shows an increased tendency 
to slip. As.a result of a/@ change an increase of tenacity occurs in spite of 
the weakening effect of heating, and the absence of slip bands proves that 
the material has been hardened by the transition. The truly crystalline 
mature of y-iron is indicated by the slip bands tending to follow the steps 
of the twin.crystals. The authors conclude that up to 1100° C. iron behaves 
as a crystalline aggregate, undergoing plastic deformation by a process of 
slip on the cleavage planes of the crystals, which may or may not be accom- 
panied by mechanical twinning. Iron exists in three modifications possessing 
widely different mechanical properties, the temperature-ranges in which they 
exist, being consistent with the. view of their identity with the a, 8, and y 
forms.of Osmond and Roberts-Austen, Although it exists at a higher tem- 
perature, B-iron is both harder and stronger than a-iron. The y-iron existing 
in pure irom at high temperatures is similar in structure and properties to the 
-y-izon of alloy steels. F.C, A. H. L. 


753. Decarburisation by Means of Gaseous Oxidising Media. H. Becker. 
(Metallurgie, 7. pp. 41-59, Jan. 22, 1910.)—Numerous experiments on the 
decarburisation of tempered white cast-irons by heating to high tem- 
peratures in atmospheres consisting of mixtures of CO and CO, in various 
proportions are described. The results show that the removal of carbon 
increases with the CO,-content of the gases and with the temperature. The 
velocity of reaction limits the temperatures to between 900° and 1000° C., 
‘and at these temperatures mixtures of CO and CO, containing from 28 to 
24 per cent. CO; have no appreciable oxidising effect on the iron, and are 
therefore available as gaseous decarburisation media. F.C. A. H. L. 


»» 754. Structure of Steel at High Temperatures. A. Baykoff. (Rev. de 
Metallurgie, 6. pp. 829-834, July, 1909. Metallurgie, 6. pp. 748-745, Dec. 8, 
1909. Abstract,)—H. le Chatelier’s definition of austenite, viz., that it con- 
‘sists of a solution of carbon in y-iron, stable within certain temperature 
limits, is probably the most correct one, Pure austenite is never met with 
at. ordinary temperatures, since, on account of the difficulty of attaining a 
‘sufficiently rapid quenching, it is usually associated with martensite, troostite, 
‘and cementite, In alloys containing large quantities of Ni and Mn, which 
are non-magnetic, ausienite is stable at the ordinary temperature, but the 
purest austenite is due to Maurer, who quenched an alloy containing 2 per 
cent, carbon and 2 per cent. Mn in ice water from 1100°C. The quenched 
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metal is non-magnetic and possesses a polyhedral microstructure typical of 
the non-magnetic steels. The author has observed the structure of pure 
austenite by heating steels (containing from 0:12 to.194 per cent. C.) in an 
atmosphere of dry hydrogen to 1120° C. The hydrogen was replaced by 
hydrochlorie acid gas for a few seconds and then hydrogen passed through 
the apparatus during cooling. Microscopic examination of the samples 
showed that they possessed a polyhedral crystalline structure with a distinct 

tendency to twinning. Examination of a steel with 05 to 08 per cent. 
carbon etched at 870° C. in the above manner also showed an austenitic 
structure. The martensitic structure does not, therefore, represent the con- 
dition of the steel at any particular temperature, but is due to a mechanical 
change of form brought about by quenching. F, C. A. H. L. 


755. Fusion Diagram of Nickel-Carbon Alloys. K. Friedrich and A. 
Leroux. (Metallurgie, 7. pp. 10-18, Jan. 8, 1910. Communication from 
the Jubilaums-Stiftung d. deutsch. Industrie.)}—By means of cooling-curves 
and micrographs the authors have investigated the nickel-carbon alloys 
up to a content of 26 per cent. carbon, but point out that the results are 
not to be regarded as representing complete equilibrium since the alloys 
contained 0°2 to 06 per cent. iron, and on account of the instability of the 
high-carbon alloys rapid cooling was resorted to. Carbon lowers the melting- 
point of Ni (1451° C.) until a eutectic point is reached between 2 and 2°5 per 
cent. carbon, the eutectic line being situated between the temperature limits 
1807° and 1818° C. Nickel holds carbon in solid solution to the extent of 
about 1 per cent. Microscopic examination confirms the thermal results ; 
a 26 per cent. carbon alloy shows clearly the presence of primary crystals 
of the carbon carrier, possibly a carbide of Ni, and the quenched alloys have 
the same structure as the slowly cooled alloys, confirming the absence of 
carbon alloys. F.C. A. H. L, 


756. Influence of Antimony and Tin on the Iron-Carbon System. P. 
Goerens and K. Ellingen. (Metallurgie, 7. pp. 72-79, Feb. 8, 1910.)— 
Swedish pig-iron containing 8°66 C, 0:15 Si, 02 Mn, 0008 S, and 002 P in 
per cent, was melted in magnesia-lined carbon crucibles and heated to 
1850° C., when Sb or Sn was added in order to make ternary alloys contain- 
ing up to 60 per cent, Sb in one series and 11.per cent, Sn in the othet. 
Cooling curves. of the melts were taken, and the samples were afterwards 
subjected to microscopic examination, Iron-Antimony-Carbon.—The addi- 
tion of Sb to iron-carbon alloys containing about 8°5 per cent, carbon lowers 
the temperature of both the primary separation of austenite and the solidi- 
fication. of the binary eutectic, until at 5 per cent. Sb the two curves meét at 
1090° C,, and from this point onwards two sets of crystals separate p yor 
At. about 950° C. a new line of points is introduced, this corresponding wi 
the solidification of the ternary eutectic. The temperature of the pearlite 
change (700° C.) isi unaffected, but the magnitude of the change decréases 
with, increase of Sb. The microstructures of the alloys confirm the above 
_views and. show three. constituents, yiz., pearlite, cementite, and antimonide 
of iron. The antimonide is differentiated from the cementite by turning grey 

on long etching with picric acid and by not colouring so rapidly under heat 
Hoting Iron-Tin-Carbon.—This series is very similar to the latter, but is 
Somewhat complicated by the existence of a limited liquid miscibility in the 
-Fe-Sn system, A ternary eutectic is formed at about 940°C, and the pearlite 
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change-point is unaffected. The microstructure reveals the three constituents, 
pearlite, cementite, and stannide of iron, which are differentiated in 


957. Influence of Pressuve on Solubility. 

(Zeltsche Phys. Chem. 67. 4. pp. 482-445, Sept. 8, 1909.)—A description of 

ts made to determine the influence of pressure on the solubility 

of CdSO,.8/8H,O and ZnSO,.7H,0 at 26° C. The results are given in the 
following tables 


1. SOLUBILITY OF CdS0,. 8/8110, 


Pressure in Atmos. Temperature. Gm. C480, in 100 gm. | Solubility at 95 C. 
; 1 25°0° 76°60 76°80 
500 25°0 77°85 77°85 
500 24°6 78°08 78°15 
1000 26°0 7896 
1000 25°6 1879 | 78°68 


2. SOLUBILITY OF ZnSO, .7H0. 


95-0° 5795 57°95 
> 500 26°0 58°48 | 57°92 
7 500 25°8 58°82 57°91 
1000 25°8 57°55 
1000 25°8 57°95 67°55 


aphic Investigation. D. Reichinstein. (Zeitschr. Elektrochem. 15. pp. 784- 
g Oct. 1, 1909. Paper read before the 16. Hauptversamml. 4. Deutsch. 
Bunsen-Gesell., Aachen, May, 1909.)—When a metal capable of eer 
ions {> used ina ‘solutiod, and the current passed, the 

jons so formed can undergo (in some cases) interaction’ with the anions 
present to form complex ions. It is the purpose of the present paper to 
‘describe a method of studyitig the velocity of this chemical reaction, ¢g., 
Ag +2CN’ =Ag(CN), Assuming that the primary formation of the kathion 
takes place with a velocity much greater than that of the ‘ionic combination, 
then on closing the circuit there will be a formation of ions the concetitration 
of which will gradually diminish owing to the chemical reaction between the 
ions. On this assumption the author develops an equation which shows that 
the polarisation potential is a time function having a logarithmic-exponential 
‘form, The greater the velocity of the chemical reaction the sooner is the 
asymptotic value reached. To obtain a method of measurement the author 
studies the decay of the polarisation potential on breaking the circuit after 
“the metal has been anode for a short time. The author describes an appa- 
_fatus by means of which the current is automatically made and broken, and 
the potential is photographically recorded. The reactions studied by the 
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author ‘are the formation of CuCN’, Ag(CN)s, and the disappearance of: H‘at 
a lead electrode.’ The formation of the complex silver cyanide ion takes 
4 

Equation’ of State for Liquids ai High Peessires oO. Tumlirz. 

(aned! ‘Wiss, Wien, Sitz: Ber. 118. 2a. pp. 208+241, Feb., 1909. 
at constant T the former of the two equations previously given by the author 
[see Abstract No. 622 (1901)], and denoting by P some unknown function of 
the following equation is obtained: + P)(u—a) = T/12°225m.' This 
équation is of the same form as that of van der Waals, and differs from. the 
latter only in that the magnitude P, which may be termed the internal 
pressure, is solely a function of T. When this equation is tested by means of 
measurements made on water at all pressures from p= 1 to p = 8,000 atmios., 
it is found that the difference between the observed and calculated values 
increases with the pressure and reaches the value 0:66 per cent. . Better 
agreement between the observed and calculated values is obtained by re- 
placing the factor of T, namely, 1/12°225m by another constant R, which, 
together with a, may be determined from the experimental data. Taking the 
mean values of @ and R, the above expression gives values which at low 
pressures vary from the observed values by as much as 0°38 per cent., but 
which are in good agreement at high pressures. It is also found to hold 
for methyl, ethyl, allyl, and propyl alcohols, ether, acetone, phosphorous 
chloride, carbon disulphide and ethyl chloride, bromide and iodide. Above 
8000 atmos. it is found that the volume of 1 mol. approaches the limiting 
value of a calculated for 1 mol. (a,), so that a, is the volume in c.cm, of 
1 mok at infinitely great pressure, this volume being independent.of the tem- 
peratere;. If the molecular weights are divided by these volumes, the 


Water 1476 Acetone ‘1180 
Ethy! alcohol Phosphorous Chloride. 2238 
Methyl alcohol 1162 Carbon disulphide 1878 
ty 
Thewvalues of P tet thit-above diven fer 
the above considerations are extended to the study of (1) isothermal and 
adiabatic compressibility ; (2) variation of the two specific heats with the 
pressure ; (8) the velocity of propagation of sound ; (4) the evolution of heat 
on’ compression ; and (5) the question of a max. density: for such max. 
density to be possible, the internal pressure P must increase with rise of 


represented by the-equation T@P/T), > P. ey 


Ozoniser at High Dilutions. W. Hallwachs. (Ann. d. Physik, 80. 8. 
pp. 602-606, Nov. 4, 1909.}—The author resumes his experiments on the 
apparently strong absorption of slow electrons by ozone’ (see Abstract 
No. 1675 (1907)}. “Very small ozone concentrations can be accurately deter- 
mined by the photoelectric method, as the a of light by ozone is 


‘strong near 258 au (E. Meyer). quartz-mereury lamp 
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used for this purpose is described, but riot illustrated. The same applies to 
the ozoniser of ‘Goldstein; which has been supposed to transform oxygen 
completely into ozone. A measured quantity of pure oxygen was admitted 
irito a Geissler tube surrounded by a liquid-air jacket. The ozone pressures 
found (determined as indicated) were always far too small ; some ozone may 
have been absorbed by the walls or by the electrodes. But in any case no 
A.B, 


761.. Vapour Tension of an Electrified Liquid. pi (Gunaies Rendus, 
149. pp. 822-825, Nov. 15, 1909.)—On the basis of the relations established in 
the author's previous paper [see Abstract No. 2156 (1909)], the effect of 
electrification of an electrolytic solution on its vapour tension is calculated ; 
and it is shown that if one consider merely the surface layer as more concen- 
trated than the interior, a correct expression is arrived at for the diminution 


762. of Engel Size on Segregation in Steel. H. M. Howe. (Amer, 
Inst. Mining Engin., Bull. 84. pp. 909-912, Oct., 1909.)}—The author has pre- 
viously deduced that the tendency of segregation in ingots for this to increase 
with their size is liable to be more or less masked by the effect. of other 
variables in ingots less than 16 in. thick. Curves are plotted showing the 

percentage enrichment in carbon, phosphorus, and sulphur in relation to 
ingot size; and the data in connection with these curves are to be published 
later. Carbon segregates least, and sulphur most. In an acid open-hearth 
test: ingot }{-in. thick some of the metal had been enriched to about 8 per 
cent. carbon, i.2., white cast-iron, with actually 48 per cent. carbon in the 
eutectic areas. There was only 1:08 per cent. carbon near the outer surface, 
taken from this are given. 


763. Formation: of oF, Foerster. and 
(Zeitschr. Elektrochem. 15. pp. 820-834, Nov. 1, 1909.)—The resumed experi- 
ments [compare Abstracts Nos. 780, 782, 1970 (1907)] confirm on the whole 
the ‘conclusions of Bredig, Frankel, and Wilke.. Calcium carbide binds 
nitrogen energetically above 1000° ; thé reaction begins at 800° and lower, 
but is soon arrested at lower temperature. The addition of a few per cent. 
of CaCl, and also of CaF; (proposed by F. Carlson) facilitates the fixation: of 
the nitrogen, probably by softening the surface layer of cyanamide formed, 
which keeps the nitrogen off. The experiments are made in gas-heated 
Heraeus furnaces with 8 gm. of substance. The addition of more than 2 per 
cent. of CaF, and long-continued heating with it are. not recommended., The 
mass spontaneously heats itself when nitrogen is being absorbed ; this spon- 
taneous heating was less noticeable in the presence of CaF; than with pure 
carbide and in the presence of CaCl, . The action of: the CaF; is not-fully 
understood. A little cyanide is also formed —. the ae eae but it did 


Dielectric. Consianis of Solid Mixtures. E. Rudolf, . (Zeitschr. 
Phys. Chem. 66, 6, pp.-705-782, June.8, 1909. Chem, Laborat. u, Physikal. 
Inst: d, Uniy., Giessen.) —The dielectric constants of ten systems ofbinary 
amixtures having naphthalene as one component, were determined,, The 
Measurements were made in a modification of Drude’s apparatus, using 
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thiophene-free benzene (D.C. 2°26) and mixtures of benzene and acetone 
{D.C. 2°96, 8°50 respectively) as comparison liquids. The melting-points. of 
mixtures of each pair of substances were determined, and from these the 
equilibrium: diagram was constructed, and the constitution of the solid 
From the dielectric-constant measurements it is considered 

; (1) When the constituents form in the crystalline state, a conglomerate, 
po dielectric constant can be calculated from the formula D.C. = ./K/d, 
where d==density. (2) This holds also when the bodies form. mixed 
crystals, (8) It is not evident from the systems examined whether» the 


constants of the components. | iw SPR. 


Molecular Attraction, VI. J. E. Mills. (Journ. Phys, Chem, 18. 
pp. 512-581, Oct., 1909.)—The equation (L — — ./8D) = constant 
{compare Abstracts Nos. 1210 (1907), 1170 (1908)] has been further tested by 
means of accurate, unpublished data obtained by Young. For the great 
majority of the substances considered the constancy of the above expression 
is very approximate, excepting at 0° (80° for bromobenzene and iodobenzene) 
and at temperatures near the critical temperature. Some of the deviations 
observed in a few cases are doubtless due to errors in the determination of 
the physical constants. Apart from abnormal cases, the law is more accurate 
than the data available for its verification. The law can be expressed in the 
simpler form, As = const., where s is the distance between the molecules ; or, 
in words, the internal heat evolved as the molecules approach each other, 
multiplied by the distance apart of the molecules, is a constant. T. H.P. 


766. Iniernal Heat of Vaforisation. J. E. Mills. (Amer. Chem: Soc., 
Journ. 81. pp. 1090—1180, Oct., 1909.)—The author has calculated the values of 
the internal heat of vaporisation for a number of compounds by means of his 
own formula [Abstract No. 1219 (1907)] and also of the formula of Clausius, 
A == 0:000081888(TdP/dT — P)(V —v), and of Crompton, A= CRT log(V/?) 
[Abstract No. 1286 (1901)]. The results obtained in the three cases are in 
satisfactory agreement, but at low vapour-pressures the equation given by 
Crompton is not exactly true. Certain necessary weep of the three 
equations are deduced and discussed. T. H. P. 


767. Relationship between Density and Ionisation of aeuaas Salt Solutions. 
8. Tereschin [Teredin]. (Deutsch. Phys. Geseil., Verh. 12, 2. pp. 60-58, 
Jan, 80, 1910.)—-It is shown that when the constant A, of Heydweiller’s 
equation {Abstract No. 942 (1909)] is resolved into two moduli by the method 
already described [Abstract No. 1803 (1909)], linear relations exist between 
the moduli and the atomic weight, (1) in the case of the univalent kathions Li, 
Na, K, Cu, Rb, [Ag], and Cs; (2) in the case of the divalent kathions Mg, 
Ca, [Zn], Sr, Cd, Ba; and (8) in the case of the univalent anions [F],,Cl, Br, 
and I. The elements shown in brackets are those which show the largest 
deviations from the linear law. These observations are regarded as an 
important confirmation theory of a “ watery atmosphere” 
round the ions. M. L. 


768. Heat of Dilution of Zine Amolgams.. W.D, Beaderacn. (Phys. 
Rev. 29. pp. 607-515, Dec., 1909.)—-The author has applied the thermodynamic 
equation E = H/nF + T.dE/dT to the measurement of the heat of dilution 
of zinc amalgams. Cells of the type : Conc. Zn-amalgam | solution of ZnSO, } 
dilute Zn-amalgam were: set up and the e.m.f. measured at different tem- 
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peratures, that the above equation holds, it was computed that 
the heat of dilution for the entire series of amalgams is negative, and varies 
from a value that is nearly or quite negligible for a concentration of 0°56 per 
cent. to about 10,000 joules per gm.-ion for a concentration of 8 per cent. In 
| 


769. Reduction of Zinc by Mercury, ah j. L. 

Crenshaw. (Journ. Phys. Chem. 14. pp. 158-188, Feb., 1910.)—If a mixture 
of two metals be brought into a solution of their salts, one metal will go into 
solution while an equivalent amount of the second will be precipitated until 
the equilibrium condition is reached. This condition in the case of mercury, 
zinc sulphate, and water has been investigated by the author. Measurements 
of the e.m.f. of zinc amalgams at 25° extending from the saturated amalgam 
to a dilution of 1 part of zinc to 1 billion parts of mercury were made. It 
was found that there is a region between 2 gm. of zinc to 1000 gm. of 
mercury, and of 1 gm. of zinc to 10 million of mercury, where the potentials 
of any two amalgams conform to the requirements of the gas laws. Beyond 
this dilution the potential fell off so rapidly with the time that no accurate 
measurements could be taken, which indicates that the reaction Zn + Hg, 
= Zn” + 2Hg is a reversible one and that a definite equilibrium is estab- 
lished in the system : mercury, zinc sulphate, water. AF. 


770. E.M.F, of the Hydrogen Cyanide Cell, R. Naumann, (Zeitschr. 
Elektrochem. 16. pp. 191-199, March 15, 1910.)—The author has carried out 
measurements of the e.m.f. of various Hy — C,Nz cells; in which the current- 
yielding reaction is H; + C:N:+ aq = 2HON aq. The partial pressures of 
-hydrocyanic acid in the solutions used have also been investigated. From 
these measurements he has calculated by means of the new thermodynamic 
theorem of Nernst that the equilibrium of formation of hydrogen cyanide in 


the gaseous state is represented by log GueNy = eo. It 


follows therefore that the chemical constant (— 2°24) is considerably higher 


in the case of hydrogen cyanide than in the case of the halogen — 
to — 


Cadmium the Weston Normal Call Smith. 
(Phil Mag. 19. pp. 250-276, Feb., 1910, Paper read before the Physical Soc., 
Oct. 22, 1909. Abstracts in Elect. Engin. 44. p. 618; Oct. 29, 1900. Elec- 
trician, 64. pp. 948-946, March 18, 1910.)}—The exact constitution of cadmium 
amalgams is doubtful, but there is no doubt that the electromotive properties 
of the amalgams depend on whether one or two phases are present.. When, 
by increasing the temperature, a solid amalgam is converted into a mixture of 
liquid and solid phases, there is an immediate change in the electromotive 
temperature-coefficient of the amalgam, and a similar change results when 
the co-existing phases are changed entirely into the liquid state. With a 
‘two-phase stable amalgam the e.m.f. does not depend on the relative amounts 
of the two phases. Hence, stable amalgams containing different percentages 
of Cd,'but possessing the two phases, have the same e.m.f. towards a cadmium 
sulphate solution. With amalgams all solid or all liquid, the e.m.f. varies with 
the Cd-content. The objects of the present investigation were: (1) To trace 
the cause of the electromotive differences, which sometimes existed, and 
which were sometimes absent, between 10 and 12°5 per cent. amalgams. (2) 
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To determine the limits of temperatute between which amalgams of various 
concentrations could ‘be usefully employed. (8) To explain the abnormal 
e.m4.'s of cells made by various observers when the amalgams contained from 
12°65 ito. 14 per cent. of Cd. (4) As the recent International: Conference .on 
electrical units and standards specify a 125 per cent. amalgam, it was impor- 
tant to decide whether the limits of temperature (0-40° C.) specified, required 
amending or not. The method consisted in directly measuring the difference 
of ‘emf. between two amalgams in contact with a saturated solution of 
cadmium sulphate. The materials in contact with the amalgams were 
identical with those used in the Weston normal cell, and any amalgam could 
at amy time be uséd as the negative element of such cell. Each of the’ glass 
_ vessels used to form the cells had four vertical limbs connected. by means of 
a tubular cross-piece. A 10 per cent. amalgam was placed in, the bottom, of 
one of the limbs, and amalgams of different percentages of Cd were placed 
in two of the other limbs; in the remaining limb mercury and a depolariser 
consisting of a paste of mercurous sulphate and cadmium sulphate crystals 
and solution was introduced. The cell was then filled and sealed in the 
usual manner. Such a cell consists of one positive element and three negative 
ones, one of which consists of a 10 per cent. amalgam, and consequently a 
number of different measurements ‘could be made with it. The following 
series of measurements of eimf. were made: (1) Of cells containing 
amalgams with from 1 to 20 per cent. of cadmium, and at temperatures 
varying from 0°C. to 45°C, (2) At @°C. of cells containing from 2 to 20 
per gent. of Cd in the amalgams, and at intervals of time extending«over 44 
avonths. (8) At O°C. of cells containing amalgams with from 2 to 20 per 
cest. of Cd derived from different sources. (4) At 0° C. of:cells containing 
14 per cent. amalgams, one of which had been slowly cooled from the tem- 
perature at which it was completely liquid; and the other rapidly chilled ito 
~~ 60° C., before the cell was made up. | (5) At 0°C. of cells containing slowly 
cooled and chilled amalgams with from 10 to 25 per cent..of Cd. . (6) Of cells 
containing 12°5 per cent. amalgams which had been chilled to varying tem- 
peratures, the lowest. temperature being —60°C. In (4), (5), amd (6) the 
observations. extended over 21-80 days. (7) Of cells containing previously 
chilled amalgams with from 2 to 25 per cent. of Cd, and at) temperatures 
ranging from ‘0° to 65°C.’ With the 17 per cent. amalgams the effects of 
tem perature-changes on the chilled and slowly cooled amalgams were further 
investigated, the temperatures varying from 0° to 50°C. in one day. (8) With 
a 10:per cent. amalgam the temperature-coefficient of ‘each limb of a Weston 
cell was determined, the temperatures ranging from 0° 'to 80°C. The con- 
clusions arrived at are as follows: (1) Cadmium amalgams of 
caimposition that if homogeneous they would be completely solid below 
certain temperatures, may not in'a Weston normal cell have that e.nif. 
towards a cadmium sulphate solution corresponding to such a solid. The 
general ‘result is a lowering ofthe e:mf. of ‘the cell and is due to lack \of 
homogeneity of the amalgam, the outer shell of which is of low Cd ‘con- 
centration and the centre of thé mass of high Cd concentration. Diffusion 
tends to restore uniformity, and in consequence the cell is unstable for a 
very considerable time, the ¢.m.f. rising. (2) When the amalgam ‘is ata 
temperature. near to, but below, the first transition-point, the difference of 


small: difference of Od-concentration throughout the mass, the ‘diffusion 
process will be slow and ‘the e.m.f. of the cell may remain constant fora very 


concentration between ‘the ‘inner and outer parts of the amalgam need be 
. only smalbto enable the outer shell to be a two-phase system. -Owing ‘to the 
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longtime. There is, however, a small difference in e.m.f. between such a 
cell and one containing a normal two-phase system. (8) Cadmium amalgams 
of such a composition that, if homogeneous, they would be all liquid above 
certain temperatures, may not in a standard cell have that e.m.f. toward the 
solution corresponding to a homogeneous amalgam. In such case the e.m.f. 
of the cell is higher than usual. The effect is due to the upper part of the 
amalgam being a two-phase system and the lower part an all-liquid system 
of less cadmium concentration than the upper part. Diffusion quickly 
ises the concentration, and the e.m.f. falls to the normal value. (4) The 
12°56 per cent. cadmium amalgam at present used in the Weston normal cell 
may be completely solid at temperatures below 12°C., and cells containing 
it may have a higher e.m.f. than normal if used below that temperature. For- 
tunately, even at temperatures such as 0°C., the amalgam is comparatively near 
to its first transition-point, and the conditions are similar to those noted in 
(2). Im consequence, except in rare cases, cells containing the 12°5 per cent. 
amalgam will behave at 0°C. as though they contained an amalgam which 
was always in a two-phase system at that temperature. (5) Asa 10 per cent. 
amalgam at 0° C. is above its first transition-temperature, this may be used in 
standard cells at low temperatures. Such cells may also be used at tem- 
as high as 51°C, It is suggested that the 12°56. per cent. amalgam 


772. Electrolylically Prepared Explosive Antimony. R. C. Palmer and 
L. 8. Palmer. (Amer, Electrochem. Soc., Trans. 16. pp. 79-84, 1909.)— 
Referring to Gore and to Cohen [see Abstracts Nos. 1206 (1904) and 1972 
(1905)], the authors find that explosive antimony is obtained, also in the 
absence of hydrochloric acid, when 75 per cent. solutions of 

trichloride in acetone are electrolysed at low current-density and 0°C. The 
product contains some acetone and is flaky, 
product obtained in the presence of hydrochloric acid 


773. Polarisation of Electrodes. G. Ercolini. (N. Cimento, 18. pp. 881- 
898, Nov.—Dec., 1909.)—The author has examined the variation in polarisation 
of a voltameter having electrodes of Au, Pt, or Pd immersed in 10 per cent. 
sulphuric acid, when the sign of the current traversing it is instantaneously 
changed by means of a Wheatstone bridge arrangement. Gold electrodes are 
the least, Pd electrodes the most, absorbent. For short periods of charge, the 
effect of the occlusion with Au electrodes,is negligible, but for a longer 
charge it becomes appreciable, as it is also with Pt or Pd electrodes for much 
shorter charges. The polarisation caused by a current of given duration 
when the electrodes are in the normal state, is distinctly different from that 
produced when the voltameter has been just previously traversed by an equal 
cufrent, of equal duration but of opposite sign. It is concluded that if two 
equal currents, due to the same current but of opposite sign, are passed 
through a voltameter, one immediately after the other, for equal times, ft, ==.1;, 
the polarity resulting at the end of 4, is of the same sign as that which 
generates the current passing last, and depends upon the volume effect 
presented by the electrodes. The changes in the polarity during 4, are quite 
different to those during 4, and depend on the nature of the electrodes. 
When 4 does not equal 4, the resulting polarity depends in value and sign 
on the relative values of 4, and 4, as well as on the nature of the electrodes. 
The relation == P/idt, where is the polarisation,.and P the e.m4., is not 
always correct, but only applies when the e.m.f. is constant. W. H. S21, 
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774. Aliernating-current Phenomena in Aluminium Cells. A. H. Taylor. 
prone Physik, 80. 5. pp. 987-1028, Dec. 14, 1909. Dissertation, Géttingen.) 
—The author determines the dynamic characteristics of Al rectifiers in solu- 
tions of (NHg,HBO, and also in a Grisson cell with the aid of a Siemens and 
Halske oscillograph. In the static tests the Al was the kathode. The results 
suggest a modification of the theory of G. Schulze [compare Abstracts 
Nos. 1260 and 2120 (1907) and 1205 (1908)]. The surface of the Al will 
generally become oxidised ; between this surface and a slimy skin, consisting 
of AhKOH)s, a film of gas (essentially oxygen), is formed. The skin accounts 
for the capacity effect; the valve effect arises, when the film has become 
conducting under the influence of the electrons emitted by the aluminium 
oxide as kathode, The gaseous film is not everywhere of the same thickness, 
and. a number of films of various thicknesses may be distinguished and 
may be regarded as coupled in parallel. The characteristics indicate a 
lag in the gas discharge in the third quadrant, which is dependent upon the 
pressure, frequency, and wave-form, and is influenced by the slimy skin. 
The valve effect diminishes with increasing frequency, while the capacity 
increases. When the skin is removed by rubbing (with paper) or by shaking, 
the valve action is improved, and the rectifier cells might be improved by 
providing for a continuous rubbing of the Al with a soft substance. The 
author has not observed any deterioration of his cell in the course of time. 
G. Schulze (Ibid. 81, 6. pp. 1058-1062, April 5, 1910.) Schulze points out 
that the form of cell employed by Taylor was unsuitable and that the latter’s 
conclusions are consequently not justifiable. H. B, 


975. Production of an Adherent Kathodic Diaphragm of Lime by means of 
Protecting Colloids, E. Miller and M. Buchner. (Zeitschr. Elektrochem. 
16. pp. 98-96, Feb. 1, 1910.)—-Whilst the presence of a small proportion of 
potassium chromate in the electrolysis of sodium chloride solution produces 
a considerable diminution in the amount of reduction occurring at the 
kathode [compare Abstracts Nos. 880 (1898) ; 1408 (1899) ; 914, 1156 (1901); 
928 (1902)], the influence of calcium chloride in this direction is small when 
smooth Pt electrodes are employed, but is largely increased by the use of 
a carbon kathode. When the solution contains small proportions of calcium 
chloride and. calcium hydroxide and a platinised Pt kathode is used, the 
amount of reduction can be diminished to about 1 per cent, by mixing 
solution of gelatine, starch, gum arabic, or soluble albumin with the electrolyte. 
The calcium chloride may be omitted but not the hydroxide, since in the 
latter case free hypochlorous acid would be formed. The lime which 
separates at the kathode when one of the above colloids is present in the 
solution forms an adherent crust which cannot easily be removed by either 
mechanical or chemical means. Electrodes coated in this way with lime 
may be employed in the electrolysis of pure sodium chloride solutions, the 
reduction then remaining inconsiderable, Of the various colloids, wheat 
starch is recommended especially, as its presence does not lead to frothing of 
the solution, such as occurs when gelatine is used. p H, P. 
776. Electrolytic Deposition of Iron. A. Pfaff. (Zeitschr. ‘Elektrochem. 
16. pp, 217-228, April 1, 1910.)}—When thick deposits of iron are required, 
high current-density at the kathode must be applied. The author tests three 
such processes : Merck, concentrated ferrous chloride, 4 amps./cm.’, 70°C. ; 
Burgess and Hambuechen, saturated ferro-ammonium sulphate, 80° Cc. 
1 amp./cm.’ ; H. Lee, ferrous sulphate, saturated cold, with 0-06-N sulphuric 
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acid, electrdlysed at 90° under exclusion of air. He recommends a modified 
Lee process, 2-N ferrous sulphate with 0°01-N ‘sulphuric acid, 2 amps./em/, 
70°.C., removal of hydrogen bubbies by blowing in air. The air supply did 
aot answer for Merck but the 

Liberation during Electrolysis 0, Hydtochloric Acid with a 
Platinium Anode. G. Pfleiderer. (Zeitschr. Phys. Chem. 68. 1. pp. 49-82, 
Oct. 26, 1909.)—When a dilute solution of hydrochloric acid is electrolysed 
with a fresh Pt anode, and the cufrent is kept constant, the potential rises 
gradually from about 1°4 to about 19 volts, and itis only at the last-mentioned 
potential that oxygen is given off freely. This phenomenon is doubtless 
connécted with the gradual formation of a layer of platinum oxide on the 
anode. Both oxygen and chlorine are formed when a dilute solution of HCI 
is electrolysed, and the relative amounts of these gases liberated under 
varying conditions have been measured. With constant condition of the 
électrode and electrolyte, the relationship between the proportion of ‘current, 
is, employed in liberating oxygen, and that used up for other purposes is 
represented by the equation : iog i,= a log i, + 6, where a and 6 are con- 
stants depending on the condition of the electrode and the nature of the 
electrolyte. Further, the dependence of the oxygen evolved on the concen- 
tration of the HCl is represented, between 0°10 and 1°5-N by the equation : 
b == bp + 2 log c, where c represents the concentration. A theoretical ex- 


planation of the results is given, depending on the occurrence of supertension 
at the electrode. ee 


') "P78. Causes of the High Results in the Electrolytic Determination of Zinc. 
E. B. Spear. (Amer. Chem. Soc., Journ: 82. pp. 688-638, April, 1910.)—It 
is’ experimentally shown that ‘the high results Obtained in the electrolytic 
determination of zinc are not caused by the enclosure of liquid, presence of a 
salt, hydrogen in the deposit, or by the presence of another metal. The 
frue’cause is the deposition of zinc oxide or hydroxide with the zinc. From 
a Corisideration ‘of the equilibria existing in strongly alkaline solutions of a 
Zine Salt it is shown that the concentration of the zinc ion is inversely 
proportional to the fourth power of the concentration of the hydroxyl ions, 
and that consequently it becomes relatively more and mote difficult to 
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and Cadnium Acetate Solutions. A. Jaques. (Fara- 
PP, 225-248 ; Discussion, p, 248, Feb., 1910) cin 


780. Fnftuence’ of Dissolved Gases on Electode-polential iv the’ System : Silver- 


781. Potential Differences between Two Electrolytic Solutions, . Pleijel. 
(Ark, f6r, Mat. Astron, och Fysik, Stockholm, 5, 14, pp. 1-56, 1909.)—-This mathema- 
tical paper, which does not lend itself to abstraction,is divided into three parts ; 

) in which, with the help of the theoretical considerations,of Nernst and of 
(Wied. Ann. 40. 561, 1890), the general case of the p.d. between solutions of two 
electrolytes is considered ; (2) which deals with special cases and with the numerical 
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